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A COMPREXENSMZ REVIEW OF COMMON LABORATORY ARTIFACTS 
DETECTED IN ENVIRONMENTAL SAMPLE;S FROM 

THE CEAFU,F.STON NAVAL BASE 

This memo serves as a technical review of possible industrial, laboratory and field sampling uses 
of common laboratory chemicals that have also been detected in varying media and concentrations 
at the Charleston Naval Base. The purpose of this memo is to show possible paths of introduction 
of these chemicals into the environmental samples through various pathways. Heartland 
Environmental Services, Inc. did an independent literature search to supplement this memo. 
Heartland's text and references are featured as Attachment A. Since much of the blame for 
common Matts in environmental samples is usualiy placed on the laboratory, a brief discussion 
on the role of the laboratory is needed. 

Under the Resource Conservation Recovery Act (RCRA) and the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) investigations, environmental samples are 
routinely collected by field personnel and sent to analytical laboratories for analysis to determine 
if contaminants of concern are present and at significant concentrations to pose a risk to either 
human or ecological assessments. Laboratories selected to analyze environmental samples often 
go through intensive laboratory auditing processes either by the client's representatives or by 
individual government agencies or its appointee to assess a laboratory's capabilities. After 
successful completion of the audit and successful analysis of performance evaluation (PE) sampIes, 
the laboratory will become certified or given a stamp of approval. The laboratory then performs 
laboratory analysis of samples using regulated methods promulgated throughout the United States. 

The RCRA methods commonly called SW-846 and the CERCLA methods called CLP, give step 
by step instructions on how a laboratory must follow the laboratory procedures. Built into these 
methods are quality controls and standards a laboratory must adhere to in order for data to be 
acceptable. A laboratory must make every effort to meet these quality control requirements or 
face the possibility of the data not being acceptable or non compliant by a data validator. When 
the laboratory has shown through data validation that the data is compliant but unexplainable 
results show up for chemicals like acetone, methylene chloride, and bis(2-Ethylhexy1)phthalate 
(BEHP), a more thorough review of the data is needed. 

It is the objective of the data user to try to understand the usage of these chemicals. The where 
and why of common contaminants king detected also needs to be explained before a judgement 
can be made of the data. In that respect historical data plays a very important role in determining 
the usefulness of the data and understanding how the laboratory operates supplements that role. 
But normal standard operating p d u r e s  of laboratory and field personnel can lead to 
contamination of samples with acetone, methylene chloride and BEHP. 

Acetone and methylene chloride are parameters listed in USEPA SW-846 method 8260 and 
USEPA CLP volatile organic analysis method. Both chemicals are used throughout the laboratory 
in exbrdction and cleanup solvents (VOA methods do not use extraction and cleanup procedures) 
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for soils and water samples. Acetone, derived from the oxidation of isopropyl alcohol, is used 
primarily in industry in paints, varnish, and lacquer solvent. A laboratory will use acetone to 
dissolve semivolatile compounds for stock standard solutions for method SW-846 8270 and in a 
solvent solution (300ml 1: 1) with either methylene chloride or hexane used in sample quantitative 
extraction methods for soils. The EPA approved extraction methods that a laboratory uses for 
soils/solids samples axe solid phase, soxhlet, pressurized fluid, and ultrasonic. Analytical clean 
up procedures, used to help eliminate sample interference and false positives and negatives, such 
as alumina, florisil, silica, acid-base partition, and sulfur also use acetone as an extraction solvent 
(100 rnl). Specifically to the Charleston Naval Base, acetone is used in extractions of solids for 
methods 8080A, 8081A, 8082 (pesticides and PCBs) 8141A (organophosphorus pesticides), 8 150B 
(herbicides) and 8270C (semivolatiles) . 

Methylene chloride, derived from the chlorination of methyl chloride, is used primarily in industry 
in paint removers and solvent degreasing. A laboratory uses methylene chloride to prepare the 
Gas Chromatography/ Mass Spectrometry (GCIMS) tuning standard for method 8270, as a solvent 
solution with acetone (300 ml total solvent at 1 : 1 for each sample) used in sample quantitative 
extraction methods for soils and as a stand alone solvent (500 ml) for water samples. The EPA 
approved extraction methods that a laboratory uses for water samples are liquid-liquid, continuous 
liquid-liquid, and solid phase. Methylene chloride is used in sample analytical clean up 
p&ures such as alumina, florisil, silica gel, gel permeation, and acid-base partition (100 ml) 
which help to eliminate interferences. 

Methylene chloride is used as a precleaning agent for sodium sulfate which is used after every 
extraction and cleanup pmcedure as a drying agent to remove moisture from extracts. Methylene 
chloride is also used as a rinse for the polytetduomethylene v) boiling chips needed to help 
concentrate down the volumes of extraction and cleanup solvents produced for every sample to 
the correct voIume. Both the sodium sulfate and the boiling chips are to be dried in an oven for 
several hours before usage and stored in glass containers and not plastic to prevent cross 
contamination fhm BHEP. Specifically to the Charleston Naval Base, methylene chloride is used 
in extractions of liquids for methods 8080A, 8081A, 8082 (pesticides and PCBs) 8141A 
(organophosphorus pesticides), 8 150B (herbicides), 8270C (semivolatiles), and 8290 (dioxin). 
Another possible pathway of methylene chloride contamination according to method 8260A is 
"Laboratory clothing worn by the anaIyst should be dean, since clothing previously exposed 
to methylene chloride fumes during liquidlliquid extraction procedures can contribute to 
sample contamination." As an additional precaution it is extremely important that air ventilation 
systems do not lead between the extraction labs and volatile analysis labs as acetone and methylene 
chloride will contaminate samples. 

BEHP is derived from the reaction of 2-ethylhexanol and phthalic anhydride and is used in 
industry as a plasticizer for many resins and elastomers and as a liquid in vacuum pumps. 
Laboratories do not use BEHP for any extractions or as a cleanup agent but BEHP can come in 
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contact with environmental samples in other ways. If sample containers have plastic lids instead 
of screw caps lined with Teflon septas, possible contamination from phthalates (BEHP) can be 
seen in the sampfes. As noted in method 8080A of the USEPA SW-846 Test Methods, other 
phthalate interferences are discussed as follows ' Interferences by phthalate esters can pose a 
maor problem in pesticide determinations when using the electron capture detector, These 
compounds generaliy appear in the chromatogram as large lateeluting peaks, especially in 
the lS% and 50% fractions from F'lorisil clean-up. Common flexible plastics contain varying 
amounts of phthalates. These phthalates are easily extracted or leached from such materials 
during laboratory operations. Cross contamination of clean glassware routinely occurs when 
plastics are handled during extraction steps, especially when solvent-wetted surfaces are 
handled. Interferences from phthalates can best be minimized by avoiding contact with any 
plastic materials. Exhaustive cleanup of reagents and glassware may be required to 
eliminate background phthalate contamination." Method 8061A (Phthalate Esters by Gas 
Chromatography) goes into further detail discussing Soxhlet extmctors and possible cross 
contamination in using them. "If Soxhlet extractors are baked in the muffle furnace, care 
must be taken to ensure that they are dry. Thorough rinsing with hot tap water, followed 
by deionized water and acetone, is not an adequate decontamination procedure. Even after 
a Soxhlet extractor was refluxed with aoetone for three days, with daily solvent changes, the 
concentration of bis(2-Ethylhexy1)phthalate was as high as 500 ng per washing. Storage of 
glassware in the laboratory introduces contamination, even if the glassware is wrapped in 
aluminum foil. Therefore, any glassware used in Method 8061 should be cleaned 
immediately prior to use". The method goes on to state that Tlorisil and alumina may be 
contaminated with phthalate esters and, therefore, use of these materials in sample cleanup 
shouId be employed cautiously. Washing of these materials prior to use with the solvent(s) 
used for elution during extract cleanup was helpful, however, heating at 320°C for Florisil 
and 210°C for alumina is mmmended. Phthalate esters were detected in Florisil cartridge 
method blanks at concentrations ranging from 10 to 460 ng, with 5 phthalate esters in the 
105 to 460 ng range. Complete removal of the phthalate esters from Florisil cartridges does 
not seem possible, and it is therefore desirable to keep the steps involved in sample 
preparation to a minimum." As with acetone and methylene chloride, BEHP may have 
pathways of contamination inadvertently leading to environmental samples if extreme caution and 
care are not taken in the laboratory to prevent them. Pathways of possible contamination do not 
solely belong to the laboratory. Field sampling procedures need to be scrutinized in depth as well 
to help eliminate cross contamination. 

Field sampling procedures may lead to possible contamination of samples. Plastic sheeting and 
gloves m routinely used to keep both the sampling area and field personnel contaminate free but 
caution needs to be taken to prevent cross contamination to samples. Sampling tools such as 
stainless steel trowels, teflon trowels and Won tubing should remain covered with aluminum foil 
until the point of sampling so as not to come in contact with the plastic sheeting. When wearing 
plastic gloves the sampler needs to use extra caution so that none of the sample comes in contact 
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with the glove as the sample bottle is being Nled and possibly causing a cross contamination with 
phthalates. 

It is also necessary to follow proper sampling decontamination procedures to help prevent cross 
contamination. Though there are no solvents used for decontamination on the Charleston Naval 
Base that are listed on the VOA method list, isopropyl alcohol is used as a solvent rinse on 
sampling equipment as described in the CSAP. Extreme caution needs to be taken when using 
isopropyl alcohol fox decontamination. When using isopropyl alcohol as a rinse after h n o x  
detergent and DI water wash, the alcohol must be throughly rinsed with DI water and allowed to 
completely dry before additional samples are taken. If too much alcohol is used, or too little DI 
water for a final rinse, samples can show increased levels of acetone when analyzed. 

A base wide review of the data showed acetone was mdomly showing up in samples throughout 
the Naval Base. To help narrow down the possible routes of exposure of acetone to the samples, 
a decontamination experiment was conducted in the Fall of 1996 and blind samples were collected 
and sent to Southwest Laboratories to be analyzed, 

Three blind soil samples and one water sample spiked with isopropyl alcohol were sent to the lab 
to be analyzed using method 8260. The equipment used to collect the sample was a hand auger. 
One sample was taken following the decontamination procedures listed in the CSAP and after the 
auger was let to dry. One soil sample was taken following the new EPA decontamination 
p d u r e s  set forward in their August 1996 audit. The audit stated that a smaller amount of DI 
water (using a squirt bottle filled with DI water to rinse off the alcohol instead of the larger 
amounts previously used) was to be used. One sample was also taken using a hand auger that was 
wrapped in tin foil and stored in the field trailer. As an added bonus, one water vial was spiked 
with a few drops of isopropyl alcohol. A trip blank was also submitted for analysis in case of any 
carryover contaminants. 

The hand auger that was wrapped in foil had acetone detected at 10 ppb with no TICs reported. 
Using the August 1996 EPA audit decontamination procedures, acetone was detected at 200 ppb 
with TICs of isapmpyl alcohol at 190 ppb. The concentration of isopropyl alcohol is estimated 
due to the fact that the laboratory is not required to establish instrument calibration criteria on 
TICs. Using the CSAP decontamination procedures, acetone was detected at 31 ppb with no 
tentatively identified compounds (TICs). The water spike showed acetone at 2900 and a TIC of 
isopmpyl alcohol at 180000 ppb. The results of the water spike are estimated due to the sample 
having to be diluted in order for the instrument to properly quant~Q the results. The concentration 
of isopropyl alcohol is estimated due to the fact that the laboratory is not required to establish 
instrument calibration criteria on TICs. 



A Comprehensive Review of Common Laboratory Arti$acrs 
Detected in Environmental Smples From 

Charleston Naval Base 

It is apparent that sampling equipment needs to be rinsed heavily with DI water when required to 
use isopropyl alcohol as a decontamination step, and let it air dry as long as possible to help 
eliminate the possibility of cross contamination of unwanted acetone. It is not acceptable to have 
a bucket of DI water at the end of the decontamination line that is used all day without changing 
the water frequently. This happens far too many times. Isopropyl alcohol builds up and 
contributes to the cross contamination of samples with acetone. 

For the data reviewer the USEPA Contract Laboratory Program National Functional Guidelines 
for Organic Data Review state that acetone, methylene chloride and BEHP are common 
contaminants and certain rules such as the 10X rule need to be followed when evaluating blanks 
(lab or field) along with the samples. A caveat to this rule is when equipment and rinsate blanks 
are taken at the beginning of the day in ideal conditions and not after a full day of sampling, say 
when isopropyl alcohol has satumted the DI water bucket. This causes the reviewer to scrutinize 
data between blanks and samples that have not been collected by the same procedures. 

As stated earlier, a base wide review of the data was performed on acetone, methylene chloride, 
and BEHP results to determine if there were treads developing that might shed some light on 
whether the results were site related or due to cross contamination. The quarterly groundwater 
monitoring program for all of the individual zones was evaluated in depth due to the concerns 
posed by the project team. All of the well data collected to date was printed out to see if 
analytical results showed repeated detections of acetone, methylene chloride, and BEZIP. A 
comparison of soil data (soil borings and Direct Push Technology @FT) in close proximity to 
monitoring wells was also made to see if possible leaching to groundwater could have occurred. 
When reviewing possible soil leaching of contaminants, the soil screening levels (SSL) along with 
history of the site, need to be considered before a final assessment of the data is made. The SSL 
for acetone is 8000 ppb (pgfkg), methylene chloride is 10 ppb, and BEHP is 11,000 ppb. 

The well ID 638001 from Zone G had acetone results that appeared in two of the groundwater 
monitoring rounds (3d and 4"7 at concentrations of 3 and 7 ppb. Three wells in Zone H show 
results that appear in multiple rounds. Well ID 009005 had results of acetone of 11.7 and 19 ppb 
in the 1" and 3rd respectively. Well ID 009009 had results of acetone of 22 and 4 ppb in the 2nd 
and 4" rounds and well ID 017005 had acetone results of 17.9 and 360 ppb in the lSt and 3'd 
rounds. 

A review of the soil borings near the above mentioned wells showed that boring ID 638004, taken 
appmximately 75 feet h m  the well, had a second interval acetone result of 120 ppb. Boring ZDs 
GDHSBO56 and GDHSB057 which were located approximately 175 ft. from well 009009 had 
detections of 27 and 17 ppb respectively. Boring ID 009SB005, taken where a well was 
constructed, did not have a detection for acetone. 
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A review of the acetone results for DPT samples in Zone A showed no correlation to the nearest 
well pair 03915 and 15D and the DPT samples taken in Zone F at AOC 607 did not have acetone 
detections. Four second round groundwater DPT samples were taken in Zone L because of first 
round detections of acetone in either soil and/or water DPT samples. Samples 037GP001, 
037SP002,037GP002, and 037GP003 in subzone F had detections of 65.8 ppb, 12.9 ppb, 5.63 
ppb, and 7.03 ppb respectively. The second round samples for 037GP001 and 037GP003 did not 
have detections for acetone and sample 037GP002 had a result of 2 ppb. 

Sample 037GP032 in subzone C had a first round detection of 683 ppb for acetone. The second 
round sample had a result of 15 ppb. 

A review of the methylene chloride results showed well ID 009007 showing results of 130, 68, 
and 330 ppb in the 2"" , 3d and 4& rounds and well ID 017002 showing methylene chloride 
showing results of 520 and 240 ppb in the Znd and 3rd rounds. The review of the soil borings 
collected around the vicinity of those wells showed no detections of methylene chloride. There 
was also no correlation between the DPT samples collected in Zones A and F and the wells that 
are in the vicinity of the DPT samples. 

A review of the BEHP data shows that in Zone E well ID GDE009 had detections of 2 and 10 ppb 
for the 1" and 2ad rounds of data and well ID G D W D  had detections of 1 and 5 ppb for the lBt 
and 2" rounds. The review of the soil borings for those wells showed non detects. Well ID 
663002 in Zone H had detections of 180 and 59 ppb for the 3* and 4& rounds and one soil boring, 
663SB002 had a detection of 131 ppb of BEHP. Well ID 014003 had detections of 5 and 2 ppb 
for the 1" and 4& rounds. The site 684 soil borings taken around the well showed no detections 
for BEHP. Well ID 178001 had detections of 530 and 290 ppb in the 2"d and 3d rounds. The site 
178 
borings taken around the well showed no detections for BEHP. Well ID GDH06D had BEHP 
detections of 3.9 and 230 ppb for the lgt and 2"d rounds. Soil boring GDHSBOO6 did not have 
detections of BEHP. Well ID GDH09D had detections of 6.9 and 2 ppb in the 2"* and 31d rounds. 
The soil borings GDH076, GDH084 and GDH085 did not have detections of BEEW. 

Heartland Environmental's task was to investigate the possible uses of methylene chloride at 
industrial and Department of Defense facilities and the possibility of acetone being a contaminant 
in isoprupyl alcohol. Of particular interest is the information from Fisher Scientific Company that 
specifies isopropyl alcohol contains -002 % (20ppm) of acetone. The type of isopropyl alcohol used 
at NAVBASE Charleston is the type Fisher's analytical reports discusses. Attachment B includes 
documentation from various USEPA resources as a supplement to this memo. 
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5.3.1 Prepare stock standard solutions by accurately weighing about 0.0100 g of pure 
material. Dissolve the material in pesticide quality ,acetone or other suitable solvent and dilute 
to volume in a 1GmL volumetric flask. Larger volumes can be used at the convenience of the 
analyst. When compound purity is assayed to be 96% or greater, the weight may be used 
without correction to calculate the concentration of the stock standard. Commercially-prepared 
stock standards may be used at any concentration if they are certified by the manufacturer or 
by an independent source. 

5.3.2 Transfer the stock standard solutions into bottles with PTFE-lined screw-caps. 
Store, protected from light, at -10°C or less or as recommended by the standard manufacturer. 
Stock standard solutions should be checked frequently for signs of degradation or evaporation, 
especially just prior to preparing calibration standards from them. 

5.3.3 Stock standard solutions must be replaced after 1 year or sooner if Comparison 
with quality control check samples indicates a problem. 

5.3.4 It is recommended that nitrosamine compounds be placed together in a separate 
calibration mix and not combined with other calibration mixes. When using a premixed certified 
standard, consult the manufacturer's instructions for additional guidance. 

5.3.5 Mixes with hydrochloride salts may contain hydrochloric acid, which can cause 
analytical difficulties. When using a premixed certified standard, consult the manufacturer's 
instructions for additional guidance. 

5.4 Internal standard solutions - The internal standards recommended are 
1,4-dichlorobenzene-d,, naphthalene-d ,, acenaphthene-d ,,, phenanthrene-d ,,, chrysene-d ,,, and 
perylene-d,, (see Table 5). Other compounds may be used as intemal standards as long as the 
requirements given in Sec. 7.3.2 are met. 

5.4.1 Dissolve 0.200 g of each compound with a small volume of carbon disulfide. 
Transfer to a 50 mL volumetric flask and dilute to volume with aethvlene chloride so that the 
final solvent is approximately 20% carbon disulfide. Most of the compounds are also soluble 
in small volumes of methanol, acetone, or toluene, except for perylene-d,,. The resulting 
solution will contain each standard at a concentration of 4,000 ng/pL. Each 1 rnL sample 
extract undergoing analysis should be spiked with 10 pL of the internal standard solution, 
resulting in a concentration of 40 n@pL of each intemal standard. Store at -10°C or less when 
not in use. When using premixed certified solutions, store according to the manufacturer's 
documented holding time and storage temperature recommendations. 

5.4.2 If a more sensitive mass spectrometer is employed to achieve lower detection 
levels, a more dilute internal standard solution may be required. Area counts of the internal 
standard peaks should be between 50-200% of the area of the target analytes in the mid-point 
calibration analysis. 

5.5 GCIMS tunina standard - A pefhylene chloride solution containing 59 ng/pL of 
decafluorotriphenylphosphine (DFTPP) should be prepared. The standard should also contain 50 
ng/pL each of 4,4'-DDT, pentachlorophenol, and benzidine to verify injection port inertness and GC 
column performance. Store at -10°C or less when not in use. If a more sensitive mass 
spectrometer is employed to achieve lower detection levels, a more dilute tuning solution may be 
necessary. When using premixed cerlified solutions, store according to the manufacturer's 
documented holding time and storage temperature recommendations. 
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5.2 Organ ic - f ree  reagent water - A l l  re ferences t o  water i n  t h i s  methot 
r e f e r  t o  o rgan ic - f ree  reagent water, as def ined i n  Chapter One. 

5.3 Solvents 

5.3.1 Hexane, C,H,, - Pes t i c i de  q u a l i t y  o r  equ iva len t .  

5 . 3 . 2  Acetone, CH,COCH, - Pes t i c i de  qual i ty  or equ iva len t .  

5.3.3 Toluene, C,H,CH, - Pes t i c i de  q u a l i t y  o r  equ iva len t .  

5.3.4 Isooctane, (CH,),CCH,CH(CH,), - Pes t i c i de  qua1 i ty o r  equivalent .  

5.4 Stock standard so lu t i ons :  

5 .4 .1  Prepare s tock  standard so lu t i ons  a t  a concent ra t ion  o f  
1000 mg/L by d i s s o l v i n g  0.0100 g o f  assayed reference ma te r ia l  i n  
isooctane and d i l u t i n g  t o  volume i n  a 10 mL vo lumet r ic  f l a s k .  A small 
volume o f  to luene may be necessary t o  p u t  some p e s t i c i d e s  i n  so lu t i on .  
Larger volumes can be used a t  t he  convenience o f  t he  ana lys t .  When 
compound p u r i t y  i s  assayed t o  be 96% o r  g reater ,  the  weight can be used 
w i thou t  c o r r e c t i o n  t o  c a l c u l a t e  the  concent ra t ion  o f  t h e  s tock  standard. 
Cammercially prepared s tock  standards can be used a t  any concent ra t ion  i f  
they  are c e r t i f i e d  by the  manufacturer o r  by an independent source. 

5.4.2 Transfer  t he  stock standard s o l u t i o n s  i n t o  v i a l s  w i th  Tef lon-  
1 i ned  screw caps o r  cr imp tops. Store a t  4°C and p r o t e c t  from 1 i g h t .  
Stock standards should be checked f requen t l y  f o r  s igns o f  degradat ion o r  
evaporat ion, especi a1 l y  j u s t  p r i o r  t o  p repar ing  c a l  i b r a t  i o n  standards from 
them. 

5.4.3 Stock standard so lu t i ons  must be replaced a f t e r  one year, o r  
sooner i f  comparison w i t h  check standards i nd i ca tes  a problem. 

5.5 C a l i b r a t i o n  standards: C a l i b r a t i o n  standards a t  a  minimum o f  f i v e  
concentrat ions f o r  each parameter o f  i n t e r e s t  are prepared through d i  1 u t i o n  o f  
t he  stock standards w i t h  isooctane. One o f  t he  concentrat ions should be a t  a 
concent ra t ion  near, bu t  above, the  method d e t e c t i o n  l i m i t .  The remaining 
concentrat ions should correspond t o  t he  expected range o f  concent ra t ions  found 
i n  r e a l  samples o r  should de f i ne  the  working range o f  t he  GC. C a l i b r a t i o n  
so lu t i ons  must be replaced a f t e r  s i x  months, o r  sooner, i f  comparison w i th  check 
standards i nd i ca tes  a problem. 

5.6 I n t e r n a l  standards ( i f  i n t e r n a l  standard c a l i b r a t i o n  i s  used): To 
use t h i s  approach, t he  ana lys t  must se lec t  one o r  more i n t e r n a l  standards t h a t  
are s i m i l a r  i n  a n a l y t i c a l  behavior t o  the  compounds o f  i n t e r e s t .  The ana lys t  
must f u r t h e r  demonstrate t h a t  the  measurement o f  t he  i n t e r n a l  standard i s  n o t  
a f f e c t e d  by method o r  m a t r i x  in te r fe rences.  Because o f  these l i m i t a t i o n s ,  no 
i n t e r n a l  standard can be suggested t h a t  i s  app l i cab le  t o  a l l  samples. 

5 . 6 . 1  Prepare c a l i b r a t i o n  standards a t  a minimum o f  f i v e  
concent ra t ions  f o r  each ana ly te  o f  i n t e r e s t  as descr ibed i n  Sec. 5.5. 
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Compound CAS Registry No. 

Chloropropylate 
Chlorothalonil 
DCPA 
Dichlone 
Dicofol 
Etridiazole 
Halowax- 1000 
Halowax-1 001 
Halowax-1013 
Halowax-1 014 
Halowax-1 051 
Halowax-1 099 
Mirex 
Nitrofen 
PCNB 
Permethrin 
Perthane 
Propachlor 
Strobane 
trans-Nonachlor 
Trifluralin 

1.11 Kepone extracted from samples or standards exposed to water or methanol may produce 
peaks with broad tails that elute later than the standard by up to 1 minute. This shift is presumably 
the result of the formation of a hemi-acetal from the ketone functionality. As a result, Method 8081 
is not recommended for determining Kepone. Method 8270 may be more appropriate for the 
analysis of Kepone. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume or weight of sample (approximately 1 L for liquids, 2 g to 30 g for 
solids) is extracted using the appropriate matrix-specific sample extraction technique. 

2.2 Liquid samples are extracted at neutral pH with methylene chloride using either Method 
3510 (separatory funnel), Method 3520 (continuous liquid-liquid extractor), or other appropriate 
technique. 

2.3 Solid samples are extracted with hexane-acetone (?: I)  or methylene chloride-acetone 
(1:l) using Method 3540 (Soxhlet), Method 3541 (automated Soxhlet), Method 3545 (pressurized 
fluid extraction), Method 3550 (ultrasonic extraction), or other appropriate technique. 

2.4 A variety of cleanup steps may be applied to the extract, depending on the nature of the 
matrix interferences and the target analytes. Suggested cleanups include alumina (Method 3610), 
Florisil (Method 3620), silica gel (Method 3630), gel permeation chromatography (Method 3640), and 
sulfur (Method 3660). 
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30 m x 0.53 mm ID fused silica capillary column chemically bonded with 50 
percent phenyi methylpolysiloxane (08-1701, or equivalent), 1.0 pm film thickness. 

Column pair 1 is mounted in a press-fit Y-shaped glass 3-way union splitter (J&W 
Scientific, Catalog No. 7050733) or a Y-shaped fused-silica connector (Restek, Catalog 
No. 204051, or equivalent. 

4.2.3.2 Column pair 2 

30 m x 0.53 mrn ID fused silica capillary coIumn chemically bonded with SE-54 
(DB-5, SPB-5, RTx-5, or equivalent), 0.83 pm film thickness. 

30 m x 0.53 mm ID fused silica capillary column chemically bonded with 50 
percent phenyl methylpolysitoxane (DB-1701, or equivalent), 1.0 pm film thickness. 

Column pair 2 is mounted in an 8 in. deactivated glass injection tee (Supelco, 
Catalog No. 2-3665M), or equivalent. 

4.3 Column rinsing kit: Bonded-phase column rinse kit (J&W Scientific, Catalog No. 430- 
3000), or equivalent. 

4.4 Volumetric flasks, 10-mL and 25mL, for preparation of standards. 

5.0 REAGENTS 

5.1 Reagent grade or pesticide grade chemicals shall be used in all tests. Unless othenwise 
indicated, it is intended that all reagents shall conform to specifications of the Committee on 
Analytical Reagents of the American Chemical Society, where such specifications are available. 
Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity 
to permit its use without lessening the accuracy of the determination. 

NOTE: Store the standard solutions (stock, composite, calibration, internal, and 
surrogate) at 4°C in polytetrafluoroethylene (PTFE)-sealed containers in the dark. 
When a lot of standards is prepared, it is recommended that aliquots of that lot 
be stored in individual small vials. All stock standard solutions must be replaced 
after one year or sooner if routine QC tests (Sec. 8.0) indicate a problem. All 
other standard solutions must be replaced after six months or sooner if routine 
QC (Sec. 8.0) indicates a problem. 

5.2 Solvents used in the extraction and cleanup procedures (appropriate 3500 and 3600 
series methods) include n-hexane, diethyl ether, methylene chloride, acetone, ethyl acetate, and 
isooctane (2,2,4-trimethylpentane) and must be exchanged to n-hexane or isooctane prior to 
analysis. 

Therefore, n-hexane and isooctane will be required in this procedure. Acetone or toluene may 
be required for the preparation of some standard solutions (see Sec. 5.4.2). All solvents should be 
pesticide quality or equivalent, and each lot of solvent should be determined to be phthalate free. 

5.3 Organiofree reagent water - All references to water in this method refer to organic-free 
reagent water as defined in Chapter One. 
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5.7.2 1-brome2-nitrobenzene is suggested as an internal standard for the dual-column 
analysis. Prepare a solution of 5000 mglL (5000 ng1pL) of 1-bromo-2-nitrobenzene. Spike 10 
pL of this solution into each 1 mL of sample extract. 

5.8 Surrogate standards 

The performance of the method should be monitored using surrogate compounds. 
Surrogate standards are added to all samples, method blanks, matrix spikes, and calibration 
standards. The following compounds are recommended as possible surrogates. 

5.8.1 Decachlorobiphenyl and tetrachloro-m-xylene have been found to be a useful pair 
of surrogates for both the single-column and dual-column configurations. Method 3500, Sec. 
5.0, describes the procedures for preparing these surrogates. 

5.8.2 4-Chloro-3-nitrobenzotrifluoride may also be useful as a surrogate if the 
chromatographic conditions of the dual-column configuration cannot be adjusted to preclude 
co-elution of a target analyte with either of the surrogates in Sec. 5.8.1. However, this 
compound elutes early in the chromatographic run and may be subject to other interference 
problems. A recommended concentration for this surrogate is 500 ng/pL. Use a spiking 
volume of 100 p t  for a 1-L aqueous sample. 

5.8.3 Store surrogate spiking solutions at 4°C in PTFE-sealed containers in the dark. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See Chapter Four, Organic Analytes, Sec. 4.0, for sample collection and preservafion 
instructions. 

6.2 Extracts must be stored under refrigeration in the dark and analyzed within 40 days of 
extraction. 

7.0 PROCEDURE 

7.1 Sample extraction 

Refer to Chapter Two and Method 3500 for guidance in choosing the appropriate 
extraction procedure. In general, water samples are extracted at a neutral pH with methylene 
chloride using a separatory funnel (Method 3510) or a continuous liquid-liquid extractor 
(Method 3520), or other appropriate technique. Solid samples are extracted with hexane- 
acetone (1: 1) or methylene chlorideacetone (1:l) using one of the Soxhlet extraction (Method 
3540 or 3541), pressurized fluid extraction (Method 3545), ultrasonic extraction (Method 3550), 
or other appropriate technique. 

NOTE: tlexane-acetone (1:l) may be more effective as an extraction solvent for 
organochlorine pesticides in some environmental and waste matrices than is 
rnethylene chloride-acetone (1 : 1). Relative to the methylene chloride-acetone 
mixture, use of hexane-acetone generally reduces the amount of interferences 
that are extracted and improves signal-to-noise. 
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in the dark. When a lot of standards is prepared, it is recommended that aliquots 
of that lot be stored in individual small vials. AH stock standard solutions must 
be replaced after one year or sooner.# routine QC (Sec. 8.0) indicates a problem. 
All other standard solutions must be replaced after six months or sooner if routine 
QC (Sec. 8.0) indicates a problem. 

5.2 Sample extracts prepared by Methods 3510, 3520, 3540, 3541, 3545, or 3550 need to 
undergo a solvent exchange step prior to analysis. The following solvents are necessary for dilution 
of sample extracts. All solvent lots should be pesticide quality or equivalent and should be 
determined to be phthalate-free. 

5.2.2 Isooctane, (CH,),CCH,CH(CH,), 

5.3 The following solvents may be necessary for the preparation of standards. All solvent 
lots must be pesticide quality or equivalent and should be determined to be phthalate-free. 

5.3.1 Acetone, (CH,),CO 

5.3.2 Toluene, C,H,CH, 

5.4 Organiofree reagent water - All references to water in this method refer to organic-free 
reagent water as defined in Chapter One. 

5.5 Stock standard solutions (1000 mg/L) - May be prepared from pure standard materials 
or can be purchased as certified solutions. 

5.5.1 Prepare stock standard solutions by accurately weighing about 0.0100 g of pure 
compound. Dissolve the compound in isooctane or hexane and dilute to volume in a 10-mL 
volumetric flask. If compound purity is 96 percent or greater, the weight may be used without 
correction to calculate the concentration of the stock standard solution. 

5.5.2 Commercially-prepared stock standard solutions may be used at any 
concentration if they are certified by the manufacturer or by an independent source. 

5.6 Calibration standards for Aroclors 

5.6.1 A standard containing a mixture of Aroclor 1016 and Aroclor 1260 will include 
many of the peaks represented in the other five Aroclor mixtures. As a result, a multi-point 
initial calibration employing a mixture of Aroclors 1016 and 1260 at five concentrations should 
be sufficient to demonstrate the linearity of the detector response without the necessity of 
performing initial calibrations for each of the seven Aroclors. In addition, such a mixture can 
be used as a standard to demonstrate that a sample does no_t contain peaks that represent any 
one of the Aroclors. This standard can also be used to determine the concentrations of either 
Aroclor 1016 or Aroclor 1260, should they be present in a sample. Prepare a minimum of five 
caiibration standards containing equal concentrations of both Aroclor 7016 and Aroclor 1260 
by dilution of the stock standard with isooctane or hexane. The concentrations should 
correspond to the expected range of concentrations found in real samples and should bracket 
the linear range of the detector. 
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7.1 Sample extraction 

7.1.1 Refer to Chapter Two and Method 3500 for guidance in choosing the appropriate 
extraction procedure. In general, water samples are extracted at a neutral pH with methylene 
chloride using a separatory funnel (Method 3510) or a continuous liquid-liquid extractor 
(Method 3520) or other appropriate procedure. Solid samples are extracted with hexane- 
acetone (1:l) or methylene chloride-acetone (1:l) using one of the Soxhlet extraction (Method 
3540 or 3541) procedures, ultrasonic extraction (Method 3550), or other appropriate procedure. 

NOTE: Use of hexane-acetone generally reduces the amount of interferences that 
are extracted and improves signal-to-noise. 

7. I .2 Reference materials, field-contaminated samples, or spiked samples should be 
used to verify the applicability of the selected extraction technique to each new sample type. 
Such samples should contain or be spiked with the compounds of interest in order to 
determine the percent recovery and the limit of detection for that sample type (see Chapter 
One). When other materials are not available and spiked samples are used, they should be 
spiked with the analytes of interest, either specific Aroclors or PCB congeners. When the 
presence of specific Aroclors is not anticipated, the Aroclor 101611260 mixture may be an 
appropriate choice for spiking. See Methods 3500 and 8000 for guidance on demonstration 
of initial method proficiency as well as guidance on matrix spikes for routine sample analysis. 

7.2 Extract cleanup 

Refer to Methods 3660 and 3665 for information on extract cleanup. 

7.3 GC conditions 

This method allows the analyst to choose between a single-column or a dual-column 
configuration in the injector port. Either wide- or narrow-bore columns may be used. See Sec. 
7.7 for information on techniques for making positive identifications of multi-component 
analytes. 

7.3.1 Single-column analysis 

This capillary GCIECD method allows the analyst the option of using 0.25-0.32 mrn ID 
capillary columns (narrow-bore) or 0.53 mm ID capillary columns (wide-bore). The use of 
narrow-bore (0.25-0.32 rnrn ID) columns is recommended when the analyst requires greater 
chromatographic resolution. Use of narrow-bore columns is suitable for relatively clean 
samples or for extracts that have been prepared with one or more of the clean-up options 
referenced in the method. Wide-bore columns (0.53 mm ID) are suitable for more complex 
environmental and waste matrices. 

7.3.2 Dual-column analysis 

The dual-columnldual-detector approach involves the use of two 30 m x 0.53 mm ID 
fused-silica open-tubular columns of different polarities, thus different selectivities towards the 
target compounds. The columns are connected to an injection tee and ECD detectors. 
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4 . 1 . 4 . 3  Halogen-Speci f ic  Detec tors  ( e l  e c t r o l  y t  i c  
c o n d u c t i v i t y  o r  microcoulometry) may be used on ly  f o r  a  1  im i ted  
number o f  halogenated o r  su l fu r - con ta in ing  analytes (Sec. 3 . 0 ) .  

4 . 1 . 4 . 4  Electron-capture detec tors  may be used fo r  a  
l i m i t e d  number o f  analytes (Sec. 3.0).  

4 . 1 . 5  Data system: 

4.1.5.1 Data system capable of present ing chromatograms, 
r e t e n t i o n  time, and peak i n t e g r a t i o n  data i s  s t rong ly  recommended. 

4 .1 .5 .2  Use o f  a  data system t h a t  a l lows storage o f  raw 
chromatographic data i s  s t rong ly  recommended. 

5.0  REAGENTS 

5.1 Solvents 

5.1 .1  Isooctane, (CH,),CCH,CH(CH,), - Pes t i c ide  qua1 i t y  o r  equivalent  . 
5.1.2 Hexane, C,H,, - Pes t i c ide  qua1 i t y  o r  equ iva lent .  

5.1.3 Acetone, CH,COCH, - Pes t i c ide  q u a l i t y  o r  equivalent .  

5.1.4 Tetrahydrofuran (THF), C,H,O - Pes t i c ide  qual i t y  o r  equivalent  
( f o r  t r i a z i n e  standards on ly ) .  

5- 1.5 Methyl t e r t  -bu ty l  -e ther  (MTBE) , CH,Ot-C,H, - Pes t i c ide  qual i t y  
o r  equi va l  en t  ( f o r  tri az i  ne standards on ly )  . 
5.2 Stock standard so lu t i ons  (1000 mg/L): Can be prepared from pure 

standard ma te r ia l s  o r  can be purchased as c e r t i f i e d  so lu t i ons .  

5 . 2 . 1  Prepare stock standard so lu t i ons  by accurate ly  weighing about 
0.0100 g  o f  pure compounds. Dissolve the  compounds i n  s u i t a b l e  mixtures 
o f  acetone and hexane and d i l u t e  t o  volume i n  a  10-mL volumetr ic  f l a s k .  
I f  compound p u r i t y  i s  96 percent o r  greater ,  the  weight can be used 
wi thout  c o r r e c t i o n  t o  c a l c u l a t e  the concent r a t  i o n  o f  the  stock standard 
so lu t i on .  Commercially prepared stock standard so lu t ions  can be used a t  
any concentrat ion i f  they are c e r t i f i e d  by the  manufacturer o r  by an 
independent source. 

5.2.2 Both Simazine and At raz ine  have low s o l u b i l i t i e s  i n  hexane. 
I f  Simazine and At raz ine  standards are required,  A t raz ine  should be 
d isso lved i n  MTBE, and Simazine should be d i  ssol ved i n  acetone/MTBE/THF 
( 1 ~ 3 :  1 ) .  

5 . 2 . 3  Composite stock standard: This standard can be prepared from 
i n d i v i d u a l  s tock so lu t i ons .  The analyst  must demonstrate t h a t  the  
i n d i v i d u a l  analytes and common ox ida t ion  products are resolved by the 
chromatographic system. For composite stock standards conta in ing  less 

Revis ion 1 
September 1994 



when many samples a r e  analyzed over  a  s h o r t  t ime,  o r  when e x t r a c t s  o f  
contaminated samples a re  analyzed. 

1 . 3  Two d e t e c t o r s  can be used f o r  t h e  l i s t e d  OP chemica ls .  The FPD works 
by measur ing t h e  erni s s i o n  of  phosphorus- o r  s u l  f u r - c o n t a i n i n g  spec ies.  D e t e c t o r  
performance i s  o p t i m i z e d  by s e l e c t i n g  t h e  p roper  o p t i c a l  f i l t e r  and a d j u s t i n g  t h e  
hydrogen and a i r  f l o w s  t o  t h e  f lame. The NPD i s  a  f l ame i o n i z a t i o n  d e t e c t o r  w i t h  
a  r ub id i um ceramic f lame t i p  which enhances t h e  response o f  phosphorus- and 
n i t r o g e n - c o n t a i n i n g  a n a l y t e s .  The FPD i s  more s e n s i t i v e  and more s e l e c t i v e ,  b u t  
i s  a  l e s s  common d e t e c t o r  i n  env i ronmenta l  l a b o r a t o r i e s .  

1.4  Tab le  1 1  i s t s  method d e t e c t i o n  1  i m i t s  (MDLs) f o r  t h e  t a r g e t  ana ly tes ,  
u s i n g  15-m columns and FPD, f o r  wa te r  and s o i l  ma t r i ces .  Table 2 1 i s t s  t h e  
es t ima ted  q u a n t i t a t i o n  1  i m i t s  (EQLs)  f o r  o t h e r  m a t r i c e s .  MDLs and EQLs u s i n g  30-  
m columns w i l l  be v e r y  s i m i l a r  t o  those ob ta i ned  f r om 15-m columns. 

1.5 The use o f  a  15-m column system has n o t  been f u l l y  v a l i d a t e d  f o r  t h e  
de te rm ina t i on  o f  t h e  f o l l o w i n g  compounds. The a n a l y s t  must demonst ra te  
chromatographic r e s o l u t i o n  o f  a l l  ana l y t es ,  r e c o v e r i e s  o f  g r e a t e r  than  70 
percen t ,  w i t h  p r e c i s i o n  o f  no more than  15 percen t  RSD, b e f o r e  da ta  generated on 
t h e  15-m column system can be r e p o r t e d  f o r  these,  o r  any a d d i t i o n a l ,  ana l y t es :  

Az inphos-e thy l  E t h i o n  Phosmet 
Carbophenothi on Famphur Phosphamidon 
Chl o r f env inphos  HMPA Terbufos 
D ioxa th i on  Leptophos TOCP 

1.6 When Method 8141 i s  used t o  analyze u n f a m i l i a r  samples, compound 
i d e n t i f i c a t i o n s  shou ld  be suppor ted b y  c o n f i r m a t o r y  a n a l y s i  s  . Sec. 8.0 p rov i des  
gas chromatograph/mass spect rometer  (GC/MS) c r i t e r i a  a p p r o p r i a t e  f o r  t h e  
q u a l i t a t i v e  c o n f i r m a t i o n  o f  compound i d e n t i f i c a t i o n s .  

1.7 T h i s  method i s  r e s t r i c t e d  t o  use by, o r  under t h e  s u p e r v i s i o n  o f ,  
a n a l y s t s  exper ienced i n  t h e  use o f  c a p i l l a r y  gas chromatography and i n  t h e  
i n t e r p r e t a t i o n  o f  chromatograms, 

2.0 SUMMARY OF METHOD 

2.1 Method 8141 p rov i des  gas chromatographic  c o n d i t i o n s  f o r  t h e  d e t e c t i o n  
o f  ppb concen t ra t i ons  o f  organophosphorus compounds. P r i o r  t o  t h e  use o f  t h i s  
method, a p p r o p r i a t e  sample p r e p a r a t i o n  techn iques  must be used. Water samples 
a re  e x t r a c t e d  a t  a  n e u t r a l  pH w i t h  methylene c h l o r i d e  by u s i n g  a sepa ra to r y  
funne l  (Method 3510) o r  a  cont inuous l i q u i d - l i q u i d  e x t r a c t o r  (Method 3520).  
Soxh le t  e x t r a c t i o n  (Method 3540) o r  automated Soxh le t  e x t r a c t i o n  (Method 3541) 
us i ng  methylene ch lo r i de /ace tone  (1: 1)  a re  used f o r  so l  i d  samples. Bo th  nea t  and 
d i l u t e d  o rgan i c  l i q u i d s  (Method 3580, Waste D i l u t i o n )  may be analyzed by d i r e c t  
i n j e c t i o n .  Spiked samples a re  used t o  v e r i f y  t h e  a p p l i c a b i l i t y  o f  t h e  chosen 
e x t r a c t i o n  techn ique  t o  each new sample t y p e .  A gas chromatograph w i t h  a  f lame 
pho tomet r i c  o r  n i t rogen-phosphorus  d e t e c t o r  i s  used f o r  t h i s  m u l t i r e s i d u e  
procedure.  
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7.0 PROCEDURE 

7 . 1  Ex t rac t i on  and cleanup: 

7 . 1 . 1  Refer t o  Chapter Two and Method 8140 f o r  guidance on choosing 
the  appropr ia te  e x t r a c t i o n  procedure. i n  general,  water samples are 
ex t rac ted  a t  a neu t ra l  pH w i t h  methylene c h l o r i d e ,  us ing e i t h e r  Method 
3510 o r  3520. S o l i d  samples are ex t rac ted  us ing  e i t h e r  Method 3540 o r  
3541 w i t h  methylene chlor ide/acetone (1: 1 v/v) o r  hexane/acetone ( 1  : 1 v /v )  
as the  e x t r a c t i o n  so l  vent. Method 3550 i s  an i napp rop r ia te  e x t r a c t i o n  
technique fo r  t he  t a r g e t  analytes o f  t h i s  method '(See Sec. 2.3). 

7.1.2 E x t r a c t i o n  and cleanup procedures t h a t  use so lu t i ons  below pH 
4 o r  above pH 8 are no t  appropr ia te  f o r  t h i s  method. 

7 . 1 . 3  I f  requ i red ,  t h e  samples may be cleaned up us ing  the  Methods 
presented i n  Chapter Four, Sec. 2. F l o r i s i l  Column Cleanup (Method 3620) 
and Sul f u r  Cleanup (Method 3660, TBA-sul f i t e  op t i on )  may have p a r t  i c u l  a r  
a p p l i c a t i o n  f o r  OPs. Gel Permeation Cleanup (Method 3640) should no t  
genera l l y  be used f o r  OP pes t i c i des .  

7.1.3.1 I f  s u l f u r  cleanup by Method 3660 i s  requi red,  do 
no t  use mercury o r  copper. 

7.1.3.2 GPC may on ly  be employed i f  a l l  t a r g e t  OP 
pes t i c i des  are l i s t e d  as analytes o f  Method 3640, o r  i f  the 
l abo ra to ry  has demonstrated a recovery o f  g rea te r  than 85 percent 
f o r  t a r g e t  OPs a t  a concent ra t ion  n o t  g rea te r  than 5 t imes the  
regu la to ry  ac t  i o n  l e v e l .  Labora tor ies  must r e t a i n  da ta  
demonstrat ing acceptable recovery. 

7.1.4 P r i o r  t o  gas chromatographic ana lys is ,  t h e  e x t r a c t i o n  solvent  
may be exchanged t o  hexane. The ana lys t  must ensure q u a n t i t a t i v e  t r a n s f e r  
o f  t he  e x t r a c t  concentrate. S ing le -1  aboratory data i n d i c a t e  t h a t  samples 
should no t  be t r a n s f e r r e d  w i t h  100-percent hexane du r ing  sample workup, as 
the  more p o l a r  organophosphorus compounds may be l o s t .  Transfer  o f  
organophosphorus es te rs  i s  best  accomplished us ing  methylene c h l o r i d e  o r  
a hexane/acetone so l  vent m ix tu re  . 

7 . 1 . 5  Methylene c h l o r i d e  may be used as an i n j e c t i o n  so lvent  w i t h  
both the  FPD and the NPD. 

NOTE: Fol low manufacturer 's i n s t r u c t i o n s  as t o  s u i t a b i l i t y  o f  us ing 
methylene c h l o r i d e  w i t h  any s p e c i f i c  de tec to r .  

7.2 Gas chromatographic cond i t i ons :  

7 . 2 . 1  Four 0.53-mrn I D  c a p i l l a r y  columns are suggested f o r  the  
de terminat ion  o f  organophosphates by t h i s  method. Column 1 (DB-210 o r  
equ iva len t )  and Column 2 (SPB-608 o r  equ iva len t )  o f  30-m leng th  are 
recommended i f  a l a r g e  number o f  organophosphorus analytes are t o  be 
determined. I f  super io r  chromatographic r e s o l u t i o n  i s  no t  requ i red ,  15-m 
1 engths columns may be appropr i  a te .  Operat ing cond i t i ons  f o r  15-m columns 
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5 . 2  Organic-free reagent water.  A l l  references t o  w a t e r  i n  t h i s  method 
r e f e r  t o  organic- f ree reagent water, as defined i n  Chapter One. 

5.3 S u l f u r i c  ac id  s o l u t i o n  

5.3.1 ((1:l) (v /v ) )  - Slowly add 50 mL H2S04 (sp. g r .  1.84) t o  50 mL 
of o rgan ic - f ree  reagent water. 

5.3.2 ( ( 1 :3 )  ( v / v ) )  - Slowly add 25 m l  H2S0, (sp. g r .  1.84) t o  75 mL 
o f  o rgan ic - f ree  reagent water. 

5,4 Hydrochlor ic  a c i d  ((1:9) (v /v)) ,  HC1. Add one volume o f  
concentrated HC1 t o  9 volumes o f  o rgan ic - f ree  reagent water.  

5.5 Potassium hydroxide s o l u t i o n  (KOH) - 37% aqueous s o l u t i o n  (w/v). 
D isso lve  37 g potassium hydroxide p e l l e t s  i n  o rgan ic - f ree  reagent water, and 
d i l u t e  t o  100 mL. 

5.6 Carbi t o1  (D ie thy l  ene g l y c o l  monoet hy l  e ther ) ,  C,H,0CH,CH,0CH,CH20H. 
Avai 1  able from A1 d r i  ch Chemical Co. 

5.7 Solvents 

5.7.1 Acetone, CH,COCH, - Pest ic ide  qual i t y  o r  equ iva lent .  

5.7.2 Methanol, CH,OH - Pes t i c ide  qual i t y  o r  equ iva lent .  

5.7.3 Isooctane, (CH,),CCH,CH(CH,), - Pes t i c ide  qual i t y  o r  
equ i val  en t . 

5 . 7 . 4  Hexane, C,H,, - Pest ic ide  q u a l i t y  o r  equ iva lent .  

5.7.5 D ie thy l  Ether, C,H,0C2H,. Pes t i c ide  qual i t y  o r  equ iva lent .  
Must be f ree  o f  peroxides as i nd i ca ted  by t e s t  s t r i p s  (EM Quant, o r  
equ iva lent ) .  Procedures f o r  removal o f  peroxides are provided w i t h  the  
t e s t  s t r i p s .  A f t e r  cleanup, 20 mL o f  e thy l  a lcohol  p rese rva t i ve  must be 
added t o  each l i t e r  of e ther .  

5.8 Sodium su l  f a t e  (granular ,  a c i d i f i e d ,  anhydrous), Na2S04. P u r i f y  by 
heat ing a t  400°C f o r  4  hours i n  a  shal low t ray ,  o r  by precleaning t h e  sodium 
s u l f a t e  w i t h  methylene ch lo r ide .  I f  the sodium s u l f a t e  i s  precleaned w i t h  
methylene ch lo r ide ,  a  method b lank must be analyzed, demonstrat ing t h a t  t he re  i s  
no i n te r fe rence  from the  sodium s u l f a t e .  A c i d i f y  by s l u r r y i n g  100 g sodium 
s u l f a t e  w i t h  enough d i e t h y l  e ther  t o  j u s t  cover the  s o l i d ;  then add 0.1 m l  o f  
concentrated s u l f u r i c  ac id  and mix thoroughly. Remove the  e the r  under a vacuum. 
Mix 1 g  of t he  r e s u l t i n g  s o l i d  w i t h  5  m l  o f  o rgan ic - f ree  reagent water and 
measure the  pH o f  t he  mix ture .  It must be below a pH o f  4. Store a t  130°C. 

5.9 N-Methyl -N-ni t roso-p- to1 uenesul fonamide (Diazald) , CH,C,H,SO,N(CH,)NO. 
Ava i l ab le  from A l d r i c h  Chemical Co. 

5.10 S i l i c i c  acid. Chromatographic grade, nominal 100 mesh. Store a t  
130°C. 
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hydroxide, and extraneous organic mater ia l  i s  removed by a  so lvent  wash. A f te r  
a c i d i f i c a t i o n ,  t h e  acids are  ex t rac ted w i t h  so lvent  and converted t o  t h e i r  methyl 
es te rs  us ing diazomethane as the d e r i v a t i z i n g  agent. A f t e r  excess reagent i s  
removed, the es te rs  are determined by gas chromatography employing an e lec t ron  
capture detec tor ,  microcoulometr ic de tec tor ,  o r  e l e c t r o l y t i c  conduc t i v i t y  
de tec to r  (Goerl i t z  and Lamar, 1967). The r e s u l t s  are repor ted  as t h e  ac id  
equivalents.  

2.2 The s e n s i t i v i t y  o f  Method 8150 usua l l y  depends on the  l e v e l  of 
in te r fe rences r a t h e r  than on inst rumental  l i m i t a t i o n s .  

3.0 INTERFERENCES 

3.1 Refer t o  Method 8000. 

3.2 Method in te r fe rences  may be caused by contaminants i n  solvents,  
reagents, glassware, and o ther  sample processing hardware t h a t  l ead  t o  d i s c r e t e  
a r t i f a c t s  o r  e levated basel ines i n  gas chromatograms. A l l  these mate r ia l s  must 
be r o u t i n e l y  demonstrated t o  be f r e e  from in te r fe rences  under the cond i t ions  o f  
t he  ana lys is ,  by analyz ing reagent blanks. 

3.2.1 Glassware must be scrupulously cleaned. Clean each p iece o f  
glassware as soon as poss ib le  a f t e r  use by r i n s i n g  i t  w i t h  t h e  l a s t  
so lvent  used i n  i t .  Th is  should be fo l lowed by detergent  washing w i t h  hot  
water and r i n s e s  w i t h  tap  water, then w i t h  o rgan ic - f ree  reagent water. 
Glassware should be so lvent - r insed w i t h  acetone and p e s t i c i d e - q u a l i t y  
hexane. A f t e r  r i n s i n g  and dry ing,  glassware should be sealed and stored 
i n  a  c lean environment t o  prevent any accumulation o f  dust o r  o ther  
contaminants. Store g l  assware inve r ted  or capped w i t h  a1 urninurn f o i l .  
Immediately p r i o r  t o  use, glassware should be r i n s e d  w i t h  the  next  solvent  
t o  be used. 

3.2.2 The use o f  h igh  p u r i t y  reagents and solvents he1 ps t o  minimize 
in te r fe rence  problems. P u r i f i c a t i o n  o f  so lvents  by d i s t i l  1  a t i o n  i n  a l l  - 
g lass systems may be required.  

3.3 M a t r i x  in ter fe rences may be caused by contaminants t h a t  are 
coextracted from t h e  sample. The ex tent  o f  m a t r i x  i n te r fe rences  w i l l  vary 
considerably from waste t o  waste, depending upon the  nature  and d i v e r s i t y  o f  the  
waste being sampled. 

3.4 Organic acids, espec ia l l y  ch lo r ina ted  acids,  cause the  most d i r e c t  
i n te r fe rence  w i t h  t h e  determinat ion.  Phenols, i n c l u d i n g  chlorophenol s, may a1 so 
i n t e r f e r e  w i t h  t h i s  procedure. 

3 . 5  A1 ka l  i n e  hyd ro l ys i s  and subsequent e x t r a c t i o n  o f  t h e  basic s o l u t i o n  
remove many c h l o r i n a t e d  hydrocarbons and phtha la te  es te rs  t h a t  might otherwise 
i n t e r f e r e  w i t h  the  e l e c t r o n  capture ana lys is .  

3 .6  The herbic ides,  being s t rong organic acids, reac t  r e a d i l y  w i t h  
a1 ka l  i n e  substances and may be l o s t  dur ing  ana lys i  s .  Therefore, glassware and 
g lass wool must  be ac id  r insed,  and sodium s u l f a t e  must be a c i d i f i e d  w i t h  
s u l f u r i c  ac id  p r i o r  t o  use t o  avoid t h i s  p o s s i b i l i t y .  
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METHOD 3535 

SOLID-PHASE EXTRACTION (SPE) 

1.0 SCOPE AND APPLICATION 

I I This method describes a procedure for isolating target organic analytes from aqueous 
samples using solid-phase extraction media. The method describes conditions for extracting 
organochlorine pesticides and phthalate esters from aqueous matrices including groundwater, 
wastewater, and TCLP leachates using disk extraction media. Performance data for these 
extractions are provided in Method 8081 (organochlorine pesticides) and Method 8061 (phthalate 
esters). The technique may also be applicable to semivolatiles and other extractable compounds. 
Other solid-phase extraction media configurations, e.g., SPE cartridges, may be employed provided 
that the laboratory demonstrates adequate performance for the analytes of interest. 

4.2 This method also provides procedures for concentrating extracts and for solvent 
exchange. 

1.3 The method may be used for the extraction of additional target analytes or other solid- 
phase media if the analyst demonstrates adequate performance (e.g., recovery of 70 - 130%) using 
spiked sample matrices and an appropriate determinative method from Chapter Four (Sec. 4.3). 
Organic-free reagent water is not considered appropriate for conducting such performance studies. 
Specifically, many non-polar organic contaminants present in an aqueous sample are likely to be 
bound to particulate matter and extraction effiuencies are expected to be less than those determined 
from simply spiking organic-free reagent water. 

1.4 Solid-phase extraction is called liquid-solid extraction (LSE) in EPA Drinking Water 
methods. 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume of sample is adjusted to a specified pH (see Table 1) and then 
extracted using a Solid-phase Extraction (SPE) device. 

2.2 Target analytes are eluted from the solid-phase media using methylene chloride or other 
appropriate solvent. The resulting solvent extract is dried using sodium sulfate and concentrated. 

2.3 The cancentrated extract may be exchanged into a solvent compatible with subsequent 
cleanup procedures (Chapter Four, Sec. 4.2) or determinative procedures (Chapter Four, Sec. 4.3) 
employed for the measurement of the target analytes. 

3.0 INTERFERENCES 

3.1 Refer to Method 3500. 
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5.5.6 Acetone, (CH,),CO. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 

7.0 PROCEDURE 

7.1 Using a graduated cylinder, measure a I-liter sample. Take care to minimize any loss 
of sample particulates during this step. This method may not be appropriate for aqueous samples 
with greater than 1% suspended solids, as such samples can be difficult to filter and the extraction 
efficiency may be reduced as a result of the small volumes of solvents employed and the short 
contact time. If the particulate load significantly slows or prevents filtration, it may be more 
appropriate to employ an alternative extraction procedure. 

7.1 .l Add 5.0 mL of methanol and any surrogate standards listed in the determinative 
method to all samples and blanks. 

7.1.2 Prepare matrix spikes by adding appropriate matrix spike standards to 
representative sample replicates. The frequency with which matrix spikes are prepared and 
analyzed is described in Chapter One or as part of the determinative method. 

7.1.3 If cleanup procedures are to be employed that result in the loss of extract, adjust 
the amount of surrogate and spiking cocktail(s) accordingly. In the case of Method 3640, Gel 
Permeation Cleanup, double the amount of standards to compensate for the loss of one half 
of the extract concentrate when loading the GPC column. 

7.1.4 If high concentrations of target analytes are anticipated to be present in samples, 
a smaller volume may be extracted. 

7.2 Check the pH of the sample with wide-range pH paper and, if necessary, adjust the pH 
range listed in Table 1. 

CAUTION: The adjustment of the sample pH may lead to precipitation or flocculation 
reactions that may remove analytes from the aqueous portion of the sample. The 
analyst should note the formation of precipitates or floc and take care to transfer 
any such material to the extraction device, rinsing the graduated cylinder with 
organic-free reagent water, and adding the rinse to the extraction device. 

7.3 Assemble a manifold for multiple extractions (Figure 1) using 47-mm or 90-mm EmporeTM 
disks. Use a filter flask with the standard filter apparatus for single extractions. If samples contain 
significant quantities of particulates, the use of a filter aid or prefilter is advisable. Emporem Filter 
Aid 400 or Whatman GMF 150 prefilters are recommended. 

7.3.1 Pour about 40 g of Filter Aid 400 onto the surface of the disk after assembling the 
standard filter apparatus. 

7.3.2 Place the Whatman GMF 150 on top of the Emporem disk prior to clamping the 
glass reservoir into the standard filter apparatus. 
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METHOD 3540C 

SOXHLET EXTRACTION 

1.0 SCOPE AND APPLICATlON 

1.1 Method 3540 is a procedure for extracting nonvolatile and semivolatile organic 
compounds flom solids such as soils, sludges, and wastes. The Soxhlet extraction process ensures 
intimate contact of the sample matrix with the extraction solvent. 

1.2 This method is applicable to the isolation and concentration of water-insoluble and slightly 
water soluble organics in preparation for a variety of chromatographic procedures. 

1.3 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 The solid sample is mixed with anhydrous sodium sulfate, placed in an extraction thimble 
or between two plugs of glass wool, and extracted using an appropriate solvent in a Soxhlet 
extractor. 

2.2 The extract is then dried, concentrated (if necessary), and, as necessary, exchanged intc 
a solvent compatible with the cleanup or determinative step being employed. 

3.0 INTERFERENCES 

Refer to Method 3500. 

4.0 APPARATUS AND MATERIALS 

4.1 Soxhlet extractor - 40 rnm ID, with 500-mL round bottom flask. 

4.2 Drying column - 20 rnm ID Pyrex@ chromatographic column with PyrexQ3 glass wool at 
bottom. 

NOTE: Fritted glass discs are difficult to decontaminate after highly contaminated 
extracts have been passed through. Columns without frits may be purchased. 
Use a small pad of Pyrex8 glass wool to retain the adsorbent. Prewash the 
glass wool pad with 50 rnL of acetone followed by 50 rnL of elution solvent prior 
to packing the column with adsorbent. 

4.3 Kudema-Danish (K-D) apparatus 

4.3.1 Concentrator tube - 10-mL, graduated (Kontes K-570050-1025 or equivalent). 
A ground-glass stopper is used to prevent evaporation of extracts. 
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5.0 REAGENTS 

5.1 Reagent grade inorganic chemicals shall be used in all tests. Unless otherwise indicated, 
it is intended that all reagents shall conform to the specifications of the Committee on Analytical 
Reagents of the American Chemical Society, where such specifications are available. Other grades 
may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its 
use without lessening the accuracy of the determination. 

5.2 Organi~free reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is precleaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. 

5.4 Extraction solvents - All solvents must be pesticide quality or equivalent. 

5.4.1 SoiVsediment and aqueous sludge samples shall be extracted using either of the 
following solvent systems: 

5.4.1.1 AcetonelHexane (1 :A) (vlv), CH,COCHJC,H,,. 

NOTE: This solvent system has lower disposal cost and lower toxicity. 

5.4.1.2 Methylene chloridelAcetone (1 : 1 vlv), CH,CYCH,COCH,. 

5.4.2 Other samples shall be extracted using the following: 

5.4.2.1 Methylene chloride, CH,CI,. 

5.5 Exchange solvents - AH solvents must be pesticide quality or equivalent. 

5.5.1 Hexane, C,H,,. 

5.5.3 Cyclohexane, C,H,,. 

5.5.4 Acetonitrile, CH,CN. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

See the introductory material to this chapter, Organic Analytes, Section 4.1. 

Revision 3 
December 1 996 



METHOD 3545 

PRESSURIZED FLUID EXTRACTION (PFE) 

1 .O SCOPE AND APPLICATION 

1.1 Method 3545 is a procedure for extracting water insoluble or slightly water soluble 
semivolatile organic compounds from soils, clays, sediments, sludges, and waste solids. The 
method uses elevated temperature (lOO°C) and pressure (1500 - 2000 psi) to achieve analyte 
recoveries equivalent to those from Soxhlet extraction, using less solvent and taking significantly less 
time than the Soxhlet procedure. This procedure was developed and validated on a commercially- 
available, automated extraction system. 

1.2 This method is applicable to the extraction of semivolatile organic compounds, 
organophosphorus pesticides, organochlorine pesticides, ctrlorinated herbicides, and PCBs, which 
may then be analyzed by a variety of chromatographic procedures. 

1.3 This method has been validated for solid matrices containing 250 to 12,500 pglkg of 
semivolatile organic compounds, 250 to 2500 pg/kg of organophosphorus pesticides, 5 to 250 pglkg 
of organochlorine pesticides, 50 to 5000 vglkg of chlorinated herbicides, and 1 to 1400 pglkg of 
PCBs. The method may be applicable to samples containing these analytes at higher concentrations 
and may be employed after adequate performance has been demonstrated for the wncentrations 
of interest (see Method 3500, Sec. 8.0). 

1.4 This method is applicable to solid samples only, and is most effective on dry materials 
with small particle sizes. Therefore, waste samples must undergo phase separation, as described 
in Chapter Two, and only the solid phase material is to be extracted by this procedure. If possible, 
soillsediment samples may be air-dried and ground to a fine powder prior to extraction. Alternatively, 
if the loss of analytes during drying is a concern, soillsediment samples may be mixed with 
anhydrous sodium sulfate or pelletized diatomaceous earth. The total mass of material to be 
prepared depends on the specifications of the determinative method and the sensitivity required for 
the analysis, but 10 - 30 g of material are usually necessary and can be accommodated by this 
extraction procedure. 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 Samples are prepared for extraction either by air drying the sample, or by mixing the 
sample with anhydrous sodium sulfate or pelletized diatomaceous earth. The sample is then ground 
to a 100 - 200 mesh powder (150 pm to 75 pm) and loaded into the extraction cell. 

2.2 The extraction cell containing the sample is heated to the extraction temperature (see 
Sec. 7.8) ,  pressurized with the appropriate solvent system, and extracted for 5 minutes (or as 
recommended by the instrument manufacturer). The solvent systems used for this procedure vary 
with the analytes of interest and are described in Sec. 5.5. 

2.3 The solvent is collected from the heated extraction vessel and allowed to cool. 
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5.2 Organiefree reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Drying agents 

5.3.1 Sodium sulfate (granular anhydrous), Na2S0,. 

5.3.2 Pelletized diatomaceous earth. 

5.3.3 The drying agents should be purified by heating at 400°C for 4 hours in a shallow 
tray, or by extraction with methylene chloride. if extraction with methylene chloride is 
employed, then a reagent blank should be prepared to demonstrate thatthe drying agent is 
free of interferences. 

5.4 Phosphoric acid solution (see Sec. 5.5.5). Prepare a 1:l (vlv) solution of 85% phosphoric 
acid (H3P04) in organic-free reagent water. 

5.5 Extraction solvents 

The extraction solvent to be employed depends on the analytes to be extracted, as described 
below. All solvents should be pesticide quality or equivalent. Solvents may be degassed prior to 
use. 

5.5.1 Organochlorine pesticides may be extracted with acetonelhexane (1 : 1, v/v), 
CH,COCH-JC,H,, or acetonelmethylene chloride (1: 1 ,v/v), CH,COCHdCH,CI, . 

5.5.2 Semivolatile organics may be extracted with acetonelmethylene chloride (1:1, 
vlv), CH3COCH,ICH2C12 or acetonelhexane (1 : 1, vlv), CH,COCH-JC,H,,. 

5.5.3 PCBs may be extracted with acetonelhexane (?: I ,  vlv), CH,COCHjC&i,, or 
acetonelmethylene chloride (1 : 'l , vlv), CH,COCHdCH,CI, or hexane, C,H,,. 

5.5.4 Organophosphorus pesticides may be extracted with methylene chloride, CH,CI, 
or acetonelmethylene chloride (1 1: 1, vlv), CH,COCH$CH,CI,. 

5.5.5 Chlorinated herbicides may be extracted with an acetonelmethylene 
chloridelphosphoric acid solution (250:125:15, vlvlv), CH,COCH,ICH,CIJH,PO,, or an 
acetonelmethylene chlorideltrifluoroacetic acid solution (250: 125: 1, vlv/v), 
CH.J20CH,lCH2CIJCF3C00H. (If the second option is used, the trifluoroacetic acid solution 
should be prepared by mixing 1% trifluoroacetic acid in acetonitrile.) Make fresh solutions 
before each batch of extractions. 

5.5.6 Other solvent systems may be employed, provided that the analyst can 
demonstrate adequate performance for the analytes of interest in the sample matrix (see 
Method 3500, Sec. 8.0). 

CAUTION: For best results with very wet samples (e.g., 230% moisture), reduce or 
eliminate the quantity of hydrophilic solvent used. 

5.6 High-purity gases such as nitrogen, carbon dioxide, or helium are used to purge andlor 
pressurize the extraction cell. Follow the instrument manufacturer's recommendation for the choice 
of gases. 
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METHOD 355OB 

ULTRASONIC FXTRACTION 

See Disclaimer. See manufacturets specifications for operational settings. 

1.0 SCOPE AND APPLICATION 

1.1 Method 3550 is a procedure for extracting nonvolatile and semivolatile organic 
compounds from solids such as soils, sludges, and wastes. The ultrasonic process ensures intimate 
contact of the sample matrix with the extraction solvent. 

1.2 The method is divided into two sections, based on the expected concentration of organics 
in the sample. The low concentration method (individual organic components of less than or equal 
to 20 mglkg) uses a larger sample size and a more rigorous extraction procedure (lower 
concentrations are more difficult to extract), The mediumlhigh concentration method (individual 
organic components of greater than 20 mglkg) is much simpler and therefore faster. 

1.3 It is highly recommended that the extracts be cleaned up prior to analysis. See Chapter 
Four (Cleanup), Sec. 4.2.2, for applicable methods. 

1.4 Ultrasonic extraction is not as rigorous as other extraction methods for soilslsolids. 
Therefore, it is critical that the method (including the manufacturet's instructions) be followed 
explicitly in order to achieve the maximum extraction efficiency. See Sec. 7.0 for the critical aspects 
of the extraction procedure. 

1.5 €PA has not validated Method 3550 for the extraction of organophosphorous compounds 
from solid matrices. In addition, there are concerns that the ultrasonic energy may lead to 
breakdown of some organophosphorous compounds (see Reference 3). As a result, this extraction 
technique should not be used for organophosphorous compounds without extensive validation on 
real-world samples. Such studies should assess the precision, accuracy, ruggedness, and 
sensitivity of the technique relative to the appropriate regulatory limits or project-specific 
concentrations of interest. 

1.6 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

1.7 This method is not appropriate for applications where high extraction efficiencies of 
analyles at very low concentrations is necessary (e.g., demonstration of effectiveness of corrective 
action). 

2.0 SUMMARY OF METHOD 

2.1 Low concentration method - A 30-g sample is mixed with anhydrous sodium sulfate to 
form a free-flowing powder. This is solvent extracted three times using ultrasonic extraction. The 
extract is separated from the sample by vacuum filtration or centrifugation. The extract is ready for 
cleanup andlor analysis following concentration. 
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Analytical Reagents of the American Chemical Society, where such specifications are available. 
Other grades may be used, provided it is first ascertained that the reagent is of sufficient/y high purity 
to permit its use without lessening the accuracy of the determination. 

5.2 Organic-free reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 400°C for 4 hours 
in a shallow tray, or by predeaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is precleaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. 

5.4 Extraction solvents 

Samples should be extracted using a solvent system that gives optimum, reproducible recovery 
of the analytes of interest from the sample matrix. Table 1 provides recovery data for selected 
semivolatile organic compounds extracted from an NlST SRM. The following sections provide 
guidance on the choice of solvents for various classes of analytes. All solvents must be pesticide 
quality or equivalent. 

5.4.1 Semivolatile organics may be extracted with acetonelmethylene chloride (1:1, 
vlv), CH3COCH JCH,CI, or acetonelhexane (1 :1, vlv), CH,COCH3/C6Hl, 

5.4.2 Organochlorine pesticides may be extracted with acetonelhexane (1:1, vlv), 
CH,COCH,IC,H,, or acetonelmethylene chloride (1 : 1 ,v/v), CH,COCH3/CH,CI, 

5.4.3 PCBs may be extracted with acetonelhexane (1:1, vlv), CH,COCH3/C6H14, 
acetonelmethylene chloride (1 : 1, vlv), CH,COCH$CH,CI, or hexane, C,H,,. 

5.4.4 Other solvent systems may be employed, provided that the analyst can 
demonstrate adequate performance for the analytes of interest in the sample matrix (see 
Method 3500, Sec. 8.0). 

5.5 Exchange solvents - All solvents must be pesticide quality or equivalent. 

5.5.1 Hexane, C,H,,. 

5.5.3 Cyclohexane, C,H,,. 

5.5.4 Acetonitrile, CH,CN. 

5 .5 .5  Methanol, CH,OH. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 
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METHOD 36608 

SULFUR CLEANUP 

1.0 SCOPE AND APPLICATION 

1.1 Elemental sulfur is encountered in many sediment samples (generally specific to different 
areas in the country), marine algae, and some industrial wastes. The solubility of sulfur in various 
solvents is very similar to the organochlorine and organophosphorus pesticides. Therefore, the 
sulfur interference follows along with the pesticides through the normal extraction and cleanup 
techniques. In general, sulfur will usually elute entirely in Fraction 1 of the Florisil cleanup (Method 
362 0). 

1.2 Sulfur will be quite evident in gas chromatograms obtained from electron capture 
detectors, flame photometric detectors operated in the sulfur or phosphorous mode, and Coulson 
electrolytic conductivity detectors in the sulfur mode. If the gas chromatograph is operated at the 
normal conditions for pesticide analysis, the sulfur interference can completely mask the region from 
the solvent peak through Aldrin. 

1.3 Two techniques for the elimination of sulfur are detailed within this method: (1) the use 
of copper powder; and (2) the use of tetrabutylamrnonium sulfite. Tetrabutylammonium sulfite 
causes the least amount of degradation of a broad range of pesticides and organic compounds, 
while copper may degrade organophosphorus and some organochlorine pesticides. 

1.4 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 The sample to undergo cleanup is mixed with either copper or tetrabutylamrnoniurn (TBA) 
sulfite. The mixture is shaken and the extract is removed from the sulfur cleanup reagent. 

3.0 INTERFERENCES 

The copper technique requires that the copper powder be very reactive, as evidenced by a 
bright shiny appearance (see Sec. 5.5 for the preparation of this reagent). However, care must be 
taken to remove all traces of the acid used to prepare the copper, in order to avoid degradation of 
some analytes. 

4.0 APPARATUS AND MATERIALS 

4.1 Mechanical shaker or mixer - Vortex Genie or equivalent. 

4.2 Pipets, disposable - Pasteur type. 

4.3 Centrifuge tubes, calibrated - 12 mL. 

4.4 Glass bottles or vials - 10 mL and 50 mL, with polytetrafluoroethyiene (PTFE)-lined screw 
caps or crimp tops. 
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5.0 REAGENTS 

5.1 Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, i t  is 
intended that all reagents shall conform to the specifications of the Committee on Analytical 
Reagents of the American Chemical Society, where such specifications are available. Other grades 
may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its 
use without lessening the accuracy of the determination. 

5.2 Organiofree reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Nitric acid, HNO,, dilute. 

5.4 Solvents 

5.4.1 Acetone, CH,COCH, - Pesticide quality or equivalent. 

5.4.2 Hexane, C,H,, - Pesticide quality or equivalent. 

5.4.3 2-Propanol, CH,CH(OH)CH, - Pesticide quality or equivalent. 

5.5 Copper powder - Remove oxides by treating with dilute nitric acid, rinse with organic-free 
reagent water to remove all traces of acid, rinse with acetone and dry under a stream of nitrogen. 
(Copper, fine granular Mallinckrodt 4649 or equivalent). 

5.6 Tetrabutylammoniurn (TBA) sulfite reagent 

5.6.1 Tetrabutylammoniurn hydrogen sulfate, [CH,(CH,)jl,NHSO,. 

5.6.2 Sodium sulfite, Na,SO,. 

5.6.3 Prepare reagent by dissolving 3.39 g tetrabutylammonium hydrogen sulfate in 100 
r n l  organic-free reagent water. To remove impurities, extract this solution three times with 20 
mL portions of hexane. Discard the hexane extracts, and add 25 g sodium sulfite to the water 
solution. Store the resulting solution, which is saturated with sodium sulfite, in an amber bottle 
with a PTFE-lined screw cap. This solution can be stored at room temperature for at least one 
month. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 

7.0 PROCEDURE 

7.1 Removal of sulfur using copper. 

7.1.1 Concentrate the sample to exactly 1.0 mL or other known volume. Perform 
concentration using the techniques described in the appropriate 3500 series method. 
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METHOD 361 0B 

ALUMINA CLEANUP 

1.0 SCOPE AND APPLICATION 

1 1 Alumina is a highly porous and granular form of aluminum oxide. It is available in three 
pH ranges (basic, neutral, and acidic) for use in chromatographic cleanup procedures. It is used to 
separate analytes from interfering compounds of a different chemical polarity. 

1.2 Each of the tt7ree pH ranges of alumina has different uses and disadvantages as a 
cleanup procedure. 

1.2.1 Basic alumina has a pH of 9-10. It is used to separate basic and neutral 
compounds that are stable to alkali, alcohols, hydrocarbons, steroids, alkaloids, natural 
pigments. Its disadvantages are that it can cause polymerization, condensation, and 
dehydration reactions, and one cannot use acetone or ethyl acetate as eluants. 

1.2.2 Neutral alumina has a pH of 6-8. It is used to separate aldehydes, ketones, 
quinones, esters, lactones, glycoside. Its disadvantage is that is it considerably less active 
than the basic form. 

1.2.3 Acidic alumina has a pH of 4-5. It is used to separate acidic pigments (natural 
and synthetic), and strong acids (that othennrise chemisorb to neutral and basic alumina). This 
method does not address the use of acid alumina. 

1.3 Basic, neutral, and acidic alumina can be prepared in various activity grades (I to V), 
based on the Brockrnann scale reproduced below. Grade I is prepared by heating alumina until no 
more water is lost (typically overnight at 400-45O0C, but other time-temperature relationships may 
be employed). The other grades (Il-V) are prepared by adding water to Grade I to deactivate it. 

Activity grade I I1 Ill IV V 
Water added (wt. %) 0 3 6 10 15 
RF (p-aminoazobenzene) 0.0 0.13 0.25 0.45 0.55 

where RF is the retention factor for p-arninoazobenzene. 

1.4 Alumina cleanup may be accomplished using a glass chromatographic column packed 
with alumina or using solid-phase extraction cartridges containing alumina. 

1.5 This method includes procedures for cleanup of sample extracts containing phthalate 
esters and nitrosamines. See Method 361 1, Alumina Column Cleanup of Petroleum Wastes. for 
alumina cleanup of petroleum wastes. 

1.6 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 
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4.6 Vacuum manifold - VacElute Manifold SPS-24 (Analytichem International), Visiprep 
(Supelco, Inc.) or equivalent, consisting of glass vacuum basin, collection rack and funnel, collection 
vials, replaceable stainless steel delivery tips, built-in vacuum bleed valve and gauge. The system 
is connected to a vacuum pump or water aspirator through a vacuum trap made from a 500-mL 
sidearm flask fitted with a one-hole stopper and glass tubing. The manifold is needed for use of the 
cartridge cleanup protocol. 

4.7 Top-loading balance - capable of weighing 0.01 g. 

5.0 REAGENTS 

5.1 Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.2 Sodium sulfate - Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 
400°C for 4 hours in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. 
A method blank must be analyzed in order to demonstrate that there is no interference from the 
sodium sulfate. 

5.3 Eluting solvents - all solvents must be pesticide quality or equivalent. 

5.3.1 Diethyl Ether, C,H,OC,H,. Must be free of peroxides as indicated by test strips 
(EM Quant, or equivalent). Procedures for removal of peroxides are provided with the test 
strips. After cleanup, 20 mL of ethyl alcohol preservative must be added to each liter of ether. 

5.3.2 Methanol, CH30H 

5.3.3 Pentane, CH,(CH,),CH, 

5.3.4 Hexane, C,H,, 

5.3.5 Methylene chloride, CH,CI, 

5.3.6 Acetone, CH3COCH, 

5.4 Granular alumina, for column cleanup procedure 

5.4.1 Neutral alumina, for cleanup of phthalates, activity Super 1 ,  W200 series (ICN Life 
Sciences Group, No. 404583 or equivalent). To activate, place 100 g of alumina into a 500-mL 
beaker and heat for approximately 16 hr at 400°C. After heating, transfer to a 500-mL reagent 
bottle. Tightly seal the bottle and cool to room temperature. When cool, add 3 m l  of 
organic-free reagent water. Mix thoroughly by shaking or rolling for 10 min and let it stand for 
at least 2 hr. The preparation should be homogeneous before use. Keep the bottle sealed 
tightly to ensure proper activity. Super 1 aiumina cited above is a Grade I reagent with a very 
high binding capacity. The neutral alumina employed in this method may be prepared from 
reagents other than Super I, provided that adequate performance can be demonstrated. 

5.4.2 Basic alumina, for cleanup of nitrosamines, activity Super I, W200 series (ICN Life 
Sciences Group, No. 404571, or equivalent). To activate, place 100 g of alumina into a 500- 
rnL reagent bottle and add 2 mL of organic-free reagent water. Mix thoroughly by shaking or 
rolling for 10 min and let it stand for at least 2 hr. The preparation should be homogeneous 
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METHOD 36208 

FLORlSlL CLEANUP 

1.0 SCOPE AND APPLICATION 

1.1 Florisil, a registered trade name of U. S. Silica Co., is a magnesium silicate with basic 
properties. It is used to separate analytes from interfering compounds prior to sample analysis by 
a chromatographic method. 

1.2 Florisil has been used for the cleanup of pesticide residues and other chlorinated 
hydrocarbons; the separation of nitrogen compounds from hydrocarbons; the separation of aromatic 
compounds from aliphatic-aromatic mixtures; and similar applications for use with fats, oils, and 
waxes. Additionally, Florisil is considered good for separations with steroids, esters, ketones, 
glycerides, alkaloids, and some carbohydrates. 

1.3 Florisit cleanup may be accomplished using a glass chromatographic column packed with 
Florisil or using solid-phase extraction cartridges containing Florisil. 

1.4 This method includes procedures for deanup of sample extracts containing the following 
analyte groups: 

Phthalate esters Chlorinated hydrocarbons 
Nitrosamines Organochlorine pesticides 
Nitroaromatics Organophosphates 
Haloethers Organophosphonrs pesticides 
Aniline and aniline derivatives PCBs 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 This method describes procedures for Florisil cleanup of solvent extracts of 
environmental samples. It provides the option of using either traditional column chromatography 
techniques to solid-phase extraction cartridges. Generally, the traditional column chromatography 
technique uses larger amounts of adsorbent and, therefore, has a greater cleanup capacity. 

2.2 In the column cleanup protocol, the column is packed with the required amount of 
adsorbent, topped with a water adsorbent, and then loaded with the sample extract. Elution of the 
analytes is effected with a suitable solvent(s), leaving the interfering compounds on the column. The 
eluate may be further concentrated prior to gas chromatographic analysis. 

2.3 The cartridge cleanup protocol uses solid-phase extraction cartridges containing 40 pm 
particles of Florisil (60 A pores). Each cartridge is washed with solvent immediately prior to use. 
The sample extract is loaded onto the cartridge which is then eluted with suitable solvent(s). A 
vacuum manifold is required to obtain reproducible results. The eluate may be further concentrated 
prior to gas chromatographic analysis. 
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5-6.3.3 Let the Florisil settle and using a volumetric pipet, transfer 10.0 mL of 
supernatant liquid into a 125-mL Erlenmeyer flask. Avoid inclusion of any Florisil. 

5.6.3.4 Add 60 mL of ethanol and 3 drops of the phenolphthalein indicator 
solution to the flask. 

5.6.3.5 Titrate the solution in the flask with the 0.05N NaOH solution until a 
permanent end point is reached (i.e., the indicator color does not disappear when the 
solution is allowed to stand for 1 min). 

5.6.3.6 The lauric acid value is calculated as follows: 

Lauric acid value = 200 - (titration volume in mL of NaOH) (strength of NaOH) 

where the strength of the NaOH is measured in Sec. 7.5.3 as the mg of lauric acid 
neutralized per mL of NaOH solution. 

5.6.3.7 Use the following equation to obtain an equivalent quantity of any batch 
of Florisil. 

lauric value x 20 g = Required weight of Florisil 
110 

5.7 Sodium sulfate (granular, anhydrous), Na,S04 - Purify by heating at 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. A method blank 
must be analyzed in order to demonstrate that there is no interference from the sodium sulfate. 

5.8 Florisil cartridges - 40 pm particles, 60 A pores. The cartridges from which this method 
were developed consist of &mL serological- grade polypropylene tubes, with the 1 g of Florisil held 
between two polyethylene or stainless steel frits with 20 pm pores. Cartridges containing 0.5 g and 
2.0 g of Florisil are available, however, the compound elution patterns must be verified when 
cartridges containing other than 1 g of Florisil are used. 

5.9 Eluting solvents - all solvents must be pesticide quality or equivalent. 

5.9.1 Diethyl Ether, C2H,0C2H,. Must be free of peroxides as indicated by test strips 
(EM Quant, or equivalent). Procedures for removal of peroxides are provided with the test 
strips. After cleanup, 20 ml. of ethyi alcohol preservative must be added to each liter of ether. 

5.9.2 Pentane, CH,(CH,),CH, 

5.9.3 Hexane, C,H,, 

5.9.4 Methylene chloride, CH,Ct, 

5 - 9 5  Acetone, CH,COCH, 

5.9.6 Petroleum ether (boiling range 30-60°C) 

5.9.7 Toluene, C,H,CH, 
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METHOD 3630C 

SILICA GEL CLEANUP 

1.0 SCOPE AND APPLICATION 

1 .I Silica gel (siliuc acid) is a regenerative adsorbent of silica with weakly acidic properties. 
It is produced from sodium silicate and sulfuric acid. Silica gel can be used in column 
chromatography for the separation of analytes from interfering compounds of a different chemical 
polarity. It may be used activated, after heating to 150 - 160°C, or deactivated with up to 10% water. 

1.2 This method includes guidance for standard column cleanup of sample extracts 
containing polynuclear aromatic hydrocarbons, derivatized phenolic compounds, organochlorine 
pesticides, and PCBs as Aroclors. 

1.3 This method also provides cleanup procedures using solid-phase extraction cartridges 
for pentafluorobenzyl bromide-derivatized phenols, organochlorine pesticides, and PCBs. This 
technique also provides the best separation of PCBs from most single component organochlorine 
pesticides. When only PCBs are to be measured, this method can be used in conjunction with 
sulfuric acidlpermanganate cleanup (Method 3665). 

1.4 Other analytes may be cleaned up using this method if the analyte recovery meets the 
criteria specified in Sec. 8.0. 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 This method provides the option of using either standard column chromatography 
techniques or solid-phase extraction cartridges. Generally, the standard column chromatography 
techniques use larger amounts of adsorbent and, therefore, have a greater cleanup capacity. 

2.2 In the standard column cleanup protocol, the column is packed with the required amount 
of adsorbent, topped with a water adsorbent, and then loaded with the sample to be analyzed. 
Elution of the analytes is accomplished with a suitable solvent(s) that leaves the interfering 
compounds on the column. The eluate is then concentrated (if necessary). 

2.3 The cartridge cleanup protocol uses solid-phase extraction cartridges packed with 1 g 
or 2 g of silica gel (silicic acid) adsorbent. Each cartridge is solvent washed immediately prior to use. 
Aliquots of sample extracts are loaded onto the cartridges, which are then eluted with suitable 
solvent(s). A vacuum manifold is required to obtain reproducible results. The collected fractions 
may be further concentrated prior to gas chromatographic analysis. 

2.4 The appropriate gas chromatographic method is listed at the end of each technique. 
Analysis may also be performed by gas chromatographylmass spectrometry (Method 8270). 
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5.2 Organiofree reagent water. ~ l l  references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Silica gel for chromatography columns. 

5.3.1 Silica Gel for Phenols and Polynuclear Aromatic Hydrocarbons: 1001200 mesh 
(Davison Chemical grade 923 or equivalent). Before use, activate for at least 16 hr. at 130°C 
in a shallow glass tray, loosely covered with foil. 

5.3.2 Silica Gel for Organochlorine pestiudes/PCBs: 100/200 mesh (Davison Chemical 
grade 923 or equivalent). Before use, activate for at least 16 hr. at 130°C in a shallow glass 
tray, loosely covered with foil. Deactivate it to 3.3% with reagent water in a' 500 m t  glass jar. 
Mix the contents thoroughly and allow to equilibrate for 6 hours. Store the deactivated silica 
gel in a sealed glass jar inside a desiccator. 

5.4 Silica cartridges: 40 pm particles, 60 A pores. The cartridges with which this method was 
developed consist of 6 mL serological-grade polypropylene tubes, with the 1 g of silica held between 
two polyethylene or stainless steel frits with 20 urn pores. 2 g silica cartridges are also used in this 
method, and 0.5 g cartridges are available. The compound elution patterns must be verified when 
cartridges other than the specified size are used. 

5.5 Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 400°C for 4 hours in 
a shallow tray, or by precleaning the sodium sulfate with methylene chloride. A method blank must 
be analyzed in order to demonstrate that there is no interference from the sodium sulfate. 

5.6 Eluting solvents 

5.6.1 Cyclohexane, C,H,, - Pesticide quality or equivalent. 

5.6.2 Hexane, C,H,, - Pesticide quality or equivalent. 

5.6.3 2-Propanol, (CH,),CHOH - Pesticide quality or equivalent. 

5.6.4 Toluene, C,H,CH, - Pesticide quality or equivalent. 

5.6.5 Methylene chloride, CH,CI, - Pesticide quality or equivalent. 

5.6.6 Pentane, C5H,, - Pesticide quality or equivalent. 

5.6.7 Acetone, CH,COCH, - Pesticide quality or equivalent. 

5.6.8 Diethyl Ether, C2H,0C2H,. Pesticide quality or equivalent. Must be free of 
peroxides as indicated by test  strips (EM Quant, or  equivalent). Procedures for removal of 
peroxides are provided with the test strips. After cleanup, 20 mL of ethanol preservative must 
be added to each liter of ether. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 
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METHOD 36508 

AC ID-BASE PARTITION CLEANUP 

1.0 SCOPE AND APPLICATION 

1.1 Method 3650 is a liquid-liquid partitioning cleanup method to separate acid analytes, e.g., 
organic acids and phenols, from baselneutral analytes, e.g. amines, aromatic hydrocahons, and 
halogenated organic compounds, using pH adjustment, It may be used for cleanup of petroleum 
waste prior to analysis or further cleanup (e.g., alumina cleanup). The fallowing compounds can be 
separated by this method: 

Compound Name CAS  NO.^ Fraction 

Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Chlordane 
Chlorinated dibenzodioxins 
2-Chlorophenot 
Chrysene 
Creosote 
Cresol(s) 
Dichlcrrobenzene(s) 
Dichlorophenoxyacetic acid 
2,4-Dimethylphenol 
Dinitrobenzene 
4,6-Dinitro-o-cresol 
2,4-Dinitrotoluene 
Heptachlor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Naphthalene 
Nitrobenzene 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
Phorate 
2-Picoline 
Pyridine 
Tetrachlorobenzene(s) 
Tetrachlorophenol(s) 
Toxaphene 
Trichlorophenol(s) 
2,4,5-TP (Silvex) 

Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Acid 
Base-neutral 
Base-neutral and Acid 
Acid 
Base-neutral 
Acid 
Acid 
Base-neutral 
Acid 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Acid 
Acid 
Acid 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Acid 
Base-neutral 
Acid 
Acid 

a Chemical Abstract Service Registry Number. 
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5.0 REAGENTS 

5.1 Reagent grade inorganic chemicals shall be used in all tests. Unless otherwise indicated, 
it is intended that all inorganic reagents shall conform to the specifications of the Committee on 
Analytical Reagents of the American Chemical Society, where such specifications are available. 
Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity 
to permit its use without lessening the accuracy of the determination. 

5.2 Organi~free reagent water - All references to water in this method refer to organic-free 
reagent water,.as defined in Chapter One. 

5.3 Sodium hydroxide, NaOH, (10N) - Dissolve 40 g of sodium hydroxide in 100 mL of 
organic-free reagent water. 

5.4 Sulfuric acid, H2S04, (1 :1 vlv in water) - Slowly add 50 mL H,SO, to 50 mL of organic-free 
reagent water. 

5.5 Sodium sulfate (granular, anhydrous), Na,SO, - Purify by heating at 400°C for 4 hours 
in a shallow tray, or by predeaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is precleaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. 

5.6 Solvents: 

5.6.1 Methylene chloride, CH,CI, - Pesticide quality or equivalent. 

5.6.2 Acetone, CH,COCH, - Pesticide quality or equivalent. 

5.6.3 Methanol, CH,OH - Pesticide quality or equivalent. 

5.6.4 Diethyl Ether, C,H,OC,H, - Pesticide quality or equivalent. Must be free of 
peroxides as indicated by test strips (EM Quant, or equivalent). Procedures for removal of 
peroxides are provided with the test strips. After cleanup, 20 mL of ethyl alcohol preservative 
must be added to each liter of ether. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 

7.0 PROCEDURE 

7.1 Place 10 mL of the solvent extract from a prior extraction procedure into a 125 mL 
separatory funnel. 

7.2 Add 20 mL of methylene chloride to the separatory funnel. 

7.3 Slowly add 20 mL of prechilled organic-free reagent water which has been previously 
adjusted to a pH of 12-1 3 with 1 ON sodium hydroxide. 
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POSSIBLE METHYLENE CHLORIDE -CES 



3.4 Many analytes exhibit low purging efficiencies from a 25-mL sample. This often results 
in significant amounts of these analytes remaining in the sample purge vessel after analysis. After 
removal of the sample aliquot that was purged, and rinsing the purge vessel three times with 
organic-free water, the empty vessel should be subjected to a heated purge cycle prior to the 
analysis of another sample in the same purge vessel. This will reduce sample-to-sample carryover. 

3.5 Special precautions must be taken to analyze for methylene chloride. The analytical and 
sample storage area should be isolated from all atmospheric sources of methylene chloride. 
Otherwise, random background levels will result. Since methylene chloride will permeate through 
PTFE tubing, all gas chromatography camier gas lines and purge gas plumbing should be 
constructed from stainless steel or copper tubing. Laboratory clothing worn by the analyst should 
be clean, since clothing previously exposed to methylene chloride fumes during IiquidJliquid 
extraction procedures can contribute to sample contamination. 

3.6 Samples can be contaminated by diffusion of volatile organics (particularly methylene 
chloride and fluorocarbons) through the septum seal of the sample container into the sample during 
shipment and storage. A trip blank prepared from organic-free reagent water and carried through 
the sampting, handling, and storage protocols can serve as a check on such contamination. 

3.7 Use of sensitive mass spectrometers to achieve lower detection level will increase the 
potential to detect laboratory contaminants as interferences. 

3.8 Direct injection - Some contamination may be eliminated by baking out the column 
between analyses. Changing the injector liner will reduce the potential for cross-contamination. A 
portion of the analytical column may need to be removed in the case of extreme contamination. The 
use of direct injection will result in the need for more frequent instrument maintenance. 

3.9 If hexadecane is added to waste samples or petroleum samples that are analyzed, some 
chromatographic peaks will elute after the target analytes. The oven temperature program must 
include a post-analysis bake out period to ensure that semivolatile hydrocarbons are volatilized. 

4.0 APPARATUS AND MATERiALS 

4.1 Purge-and-trap device for aqueous samples - Described in Method 5030. 

4.2 Purge-and-trap device for solid samples - Described in Method 5035. 

4.3 Automated static headspace device for solid samples - Described in Method 5021 

4.4 Azeotropic distillation apparatus for aqueous and solid samples - Described in Method 
5031. 

4.5 Vacuum distillation apparatus for aqueous, solid and tissue samples - Described in 
Method 5032. 

4.6 Desorption device for air trapping media for air samples - Described in Method 5041. 

4.7 Air sampling loop for sampling from Tedlam bags for air samples - Described in Method 
0040. 
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Compounds 
35401 

CAS Noa 3510 3520 3541 3550 3580 

2,4,5-Trimethylaniline 137- 17-7 X ND ND ND X 
Trimethyl phosphate 512-56-1 HE(60) ND ND ND X 
I ,3,5-Trinitrobenzene 99-35-4 X ND ND ND X 
Tris(2,3-dibromopropyl) phosphate 126-72-7 X ND ND ND LR 
Tri-ptolyl phosphate 78-32-0 X ND ND ND X 
O,O,O-Triethyl phosphorothioate 126-68- 1 X ND ND ND X 

a Chemical Abstract Senrice Registry Number 
See Sec. 1.2 for other acceptable preparation methods. 

KEY TO ANALYTF 1 IST 

IS 
surr 
AW 
CP 
DC 
HE 

This compound may be used as an internal standard. 
This compound may be used as a surrogate. 
Adsorption to walls of glassware during extraction and storage. 
Nonreproducible chromatographic performance. 
Unfavorable distribution coefficient (number in parenthesis is percent recovery). 
Hydrolysis during extraction accelerated by acidic or basic conditions (number in 
parenthesis is percent recovery). 
Hydrolysis during storage (number in parenthesis is percent stability). 
Low response. 
Not determined. 
Oxidation during extraction accelerated by basic conditions (number in parenthesis is 
percent recovery). 
Oxidation during storage (number in parenthesis is percent stability). 
Greater than 70 percent recovery by this technique. 

1.2 In addition to the sample preparation methods listed in the above analyte list, Method 
3542 describes sample preparation for semivolatile organic compounds in air sampled by Method 
0010 (Table 1 I contains surrogate performance data), Method 3545 describes an automated solvent 
extraction device for semivolatiles in solids (Table 12 contains performance data), and Method 3561 
describes a supercritical fluid extraction of solids for PAHs (see Tables 13, 14, and 15 for 
performance data). 

1.3 Method 8270 can be used Id quantitate most neutral, acidic, and basic organic 
compounds that are soluble in methylene chloride and capable of being eluted, without 
derivatization, as sharp peaks from s gas chromatographic fused-silica capillary column coated with 
a slightly polar silicone. Such compounds include polynuclear aromatic hydrocarbons, chlorinated 
hydrocarbons and pesticides, phthalate esters, organophosphate esters, nitrosamines, haloethers, 
aldehydes, ethers, ketones, anilines, pyridines, quinolines, aromatic nitro compounds, and phenols, 
including nitrophenols. See Table 1 for a list of compounds and their characteristic ions that have 
been evaluated. 
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5.3.1 Prepare stock standard solutions by accurately weighing about 0.0100 g of pure 
material. Dissolve the material in pestiade quality ,acetone or other suitable solvent and dilute 
to volume in a 10-mL volumetric flask. Larger volumes can be used at the convenience of the 
analyst. When compound purity is assayed to be 96% or greater, the weight may be used 
without correction to calculate the concentration of the stock standard. Commercially-prepared 
stock standards may be used at any concentration if they are certified by the manufacturer or 
by an independent source. 

5.3.2 Transfer the stock standard solutions into bottles with PTFE-lined screw-caps. 
Store, protected from light, at -10°C or less or as recommended by the standard manufacturer. 
Stock standard solutions should be checked frequently for signs of degradation or evaporation, 
especially just prior to preparing calibration standards from them. 

5.3.3 Stock standard solutions must be replaced after 1 year or sooner if comparison 
with quality control check samples indicates a problem. 

5.3.4 It is recommended that nitrosamine compounds be placed together in a separate 
calibration mix and not combined with other calibration mixes. When using a premixed certified 
standard, consult the manufacturer's instructions for additional guidance. 

5.3.5 Mixes with hydrochloride salts may contain hydrochloric acid, which can cause 
analytical difficulties. When using a premixed certified standard, consult the manufacturer's 
instructions for additional guidance. 

5.4 Internal standard solutions - The internal standards recommended are 
1 ,edichlorobenzene-d,, naphthalene-d ,, acenaphthene-d ,,, phenanthrene-d ,,, chrysene-d ,,, and 
perylene-d,, (see Table 5). Other compounds may be used as internal standards as long as the 
requirements given in Sec. 7.3.2 are met. 

5.4.1 Dissolve 0.200 g of each compound with a small volume of carbon disulfide. 
Transfer to a 50 mL volumetric flask and dilute to volume with ~ethvlene chloride so that the 
final solvent is approximately 20% carbon disulfide. Most of the compounds are also soluble 
in small volumes of methanol, acetone, or toluene, except for perylene-dl,. The resulting 
solution will contain each standard at a concentration of 4,000 ng/pL. Each 1 mL sample 
extract undergoing analysis should be spiked with 10 pL of the internal standard solution, 
resulting in a concentration of 40 ng/pL of each internal standard. Store at -10°C or less when 
not in use. When using premixed certified solutions, store according to the manufacturer's 
documented holding time and storage temperature recommendations. 

5-42  If a more sensitive mass spectrometer is employed to achieve lower detection 
levels, a more dilute internal standard solution may be required. Area counts of the internal 
standard peaks should be between 50-200% of the area of the target analytes in the mid-point 
calibration analysis. 

5.5 GCIMS tunina standard - A methylene chloride solution containing 50 nglpL of 
decafluorotriphenylphosphine (DFTPP) should be prepared. The standard should also contain 50 
ng/pt each of 4,4'-ODT, pentachlorophenol, and benzidine to verify injection port inertness and GC 
column performance. Store at -10°C or less when not in use. If a more sensitive mass 
spectrometer is employed to achieve lower detection levels, a more dilute tuning solution may be 
necessary. When using premixed certified solutions, store according to the manufacturer's 
documented holding time and storage temperature recommendations. 
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5.6.2 To each c a l i b r a t i o n  standard, add a known constant amount of 
one o r  more i n t e r n a l  standards, and d i l u t e  t o  volume w i t h  isooctane. 

5.6.3 Analyze each ca l  i b r a t  i on  standard according t o  Sec. 7.0. 

5.7 Surrogate standards: The ana lys t  should moni to r  t he  performance o f  
t he  ex t rac t i on ,  cleanup (when used), and a n a l y t i c a l  system and the  ef fect iveness 
of t h e  method i n  dea l ing  w i t h  each sample ma t r i x  by sp i k ing  each sample, 
standard, and organ ic - f ree  reagent water b lank w i t h  p e s t i c i d e  surrogates. 
Because GC/ECD data are much more subject  t o  i n te r fe rence  than GC/MS, a secondary 
surrogate i s  t o  be used when sample i n te r fe rence  i s  apparent. Two surrogate 
standards ( t e t r a c h l  oro-m-xyl ene (TCMX) and decachl o rob i  phenyl ) are added t o  each 
sample; however, on l y  one need be ca l cu la ted  f o r  recovery. Proceed w i t h  
c o r r e c t i v e  a c t i o n  when both surrogates are ou t  o f  1 i m i t s  f o r  a sample (Sec. 8.3). 
Method 3500 ind i ca tes  t h e  proper procedure fo r  p repar ing  these surrogates. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the  i n t r o d u c t o r y  ma te r ia l  t o  t h i s  chapter,  Organic Analytes, Sec. 
4.1. Ex t rac ts  must be s tored under r e f r i g e r a t i o n  and analyzed w i t h i n  40 days o f  
ex t rac t i on .  

7.0 PROCEDURE 

7.1 Ex t rac t ion :  

7.1.1 Refer t o  Chapter Two f o r  guidance on choosing t h e  appropr ia te  
e x t r a c t i o n  procedure. In general,  water samples are ex t rac ted  a t  a 
neu t ra l ,  o r  as i s ,  pH w i t h  methylene ch lor ide ,  us ing e i t h e r  Method 3510 or  
3520. Sol i d  samples are ex t rac ted using Method 3540, 3541, o r  3550. 

7.1.2 P r i o r  t o  gas chromatographic ana lys is ,  t h e  e x t r a c t i o n  so lvent  
must be exchanged t o  hexane. The exchange i s  performed dur ing  the  K - D  
procedures t isted i n  a l l  o f  the e x t r a c t i o n  methods. The exchange i s  
performed as fo l l ows .  

7.1.2.1 Fol lowing K-D o f  t he  methylene c h l o r i d e  e x t r a c t  t o  
1 mL using the  macro-Snyder column, a l l ow  the  apparatus t o  cool  and 
d r a i n  f o r  a t  l e a s t  10 min. 

7.1.2.2 Increase the  temperature o f  t h e  ho t  water bath t o  
about 90°C. Momentari ly remove the  Snyder column, add 50 mL o f  
hexane, a new b o i l i n g  chip,  and rea t tach  the  macro-Snyder column. 
Concentrate the  e x t r a c t  us ing 1 mL o f  hexane t o  prewet the  Snyder 
column. Place t h e  K - D  apparatus on t h e  water bath so t h a t  t he  
concentrator  tube i s  p a r t i a l l y  immersed i n  t h e  hot  water.  Adjust  
the  v e r t i c a l  p o s i t i o n  o f  t he  apparatus and the  water temperature, as 
required,  t o  complete concentrat ion i n  5-10 min. At t h e  proper r a t e  
o f  d i s t i l l a t i o n  t h e  b a l l s  o f  the  column w i l l  a c t i v e l y  c h a t t e r ,  bu t  
t h e  chambers w i l l  not  f l ood .  When the  apparent volume o f  1 i q u i d  
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Compound CAS Registry No. 

Chloropropylate 
Chlorothalonil 
DCPA 
Dichlone 
Dicofol 
Etridiazole 
Halowax-1 000 
Halowax-1001 
Halowax-1013 
Halowax-1 014 
Halowax-1 051 
Halowax-I 099 
Mirex 
Nitro fen 
PCNB 
Permethrin 
Perthane 
Propachlor 
Strobane 
tmns-Nonachlor 
Trifluralin 

1.1 1 Kepone extracted from samples or standards exposed to water or methanol may produce 
peaks with broad tails that elute later than the standard by up to 1 minute. This shift is presumably 
the result of the formation of a hemi-acetal from the ketone functionality. As a result, Method 8081 
is recommended for determining Kepone. Method 8270 may be more appropriate for the 
analysis of Kepone. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume or weight of sample (approximately 1 L for liquids, 2 g to 30 g for 
solids) is extracted using the appropriate matrix-specific sample extraction technique. 

2.2 Liquid samples are extracted at neutral pH with methylene chloride using either Method 
351 0 (separatory funnel), Method 3520 (continuous liquid-liquid extractor), or other appropriate 
technique. 

2.3 Solid samples are extracted with hexane-acetone (1:l) or methylene chloride-acetone 
(1:l) using Method 3540 (Soxhlet), Method 3541 (automated Soxhlet), Method 3545 (pressurized 
fluid extraction), Method 3550 (ultrasonic extraction), or other appropriate technique, 

2.4 A variety of cleanup steps may be applied to the extract, depending on the nature of the 
matrix interferences and the target anatytes. Suggested cleanups include alumina (Method 3610), 
FloFisil (Method 3620), silica gel (Method 3630), gel permeation chromatography (Method 3640), and 
sulfur (Method 3660). 
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30 m x 0.53 mm ID fused silica capillary column chemically bonded with 50 
percent phenyl methylpolysiloxane (DB-1701, or equivalent), 1.0 pm film thickness. 

Column pair 1 is mounted in a press-fit Y-shaped glass 3-way union splitter (J&W 
Scientific, Catalog No. 705-0733) or a Y-shaped fused-silica connector (Restek, Catalog 
No. 20405), or equivalent. 

4.2.3.2 Column pair 2 

30 m x 0.53 mm ID fused silica capillary column chemically bonded with SE-54 
(DB-5, SPB-5, RTx-5, or equivalent), 0.83 pm film thickness. 

30 m x 0.53 mm ID fused silica capillary column chemicalry bonded with 50 
percent phenyl methyl'polysiloxane (DB-1701, or equivalent), 1.0 pm film thickness. 

Column pair 2 is mounted in an 8 in. deactivated glass injection tee (Supelco, 
Catalog No. 2-3665M), or equivalent. 

4.3 Column rinsing kit: Bonded-phase column rinse kit (J&W Scientific, Catalog No. 430- 
3000), or equivalent. 

4.4 Volumetric flasks, 10-mL and 25-mL, for preparation of standards. 

5.0 REAGENTS 

5.1 Reagent grade or pesticide grade chemicals shall be used in all tests. Unless otherwise 
indicated, it is intended that all reagents shall conform to specifications of the Committee on 
Analytical Reagents of the American Chemical Society, where such specifications are available. 
Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity 
to permit its use without lessening the accuracy of the determination. 

NOTE: Store the standard solutions (stock, composite, calibration, internal, and 
surrogate) at 4OC in polytetrafluoroethylene (PTFE)-sealed containers in the dark. 
When a lot of standards is prepared, it is recommended that aliquots of that lot 
be stored in individual small vials. All stock standard solutions must be replaced 
after one year or sooner if routine QC tests (Sec. 8.0) indicate a problem. All 
other standard solutions must be replaced after six months or sooner if routine 
QC (Sec. 8.0) indicates a problem. 

5.2 Solvents used in the extraction and cleanup procedures (appropriate 3500 and 3600 
series methods) include n-hexane, diethyl ether, methylene chloride, acetone, ethyl acetate, and 
isooctane (2,2,4-trimethylpentane) and must be exchanged to n-hexane or isooctane prior to 
analysis. 

Therefore, n-hexane and isooctane will be required in this procedure. Acetone or toluene may 
be required for the preparation of some standard solutions (see Sec. 5.4.2). All solvents should be 
pesticide quality or equivalent, and each lot of solvent should be determined to be phthalate free. 

5.3 Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water as defined in Chapter One. 
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5.7.2 I-brom~2-nitrobenzene is suggested as an internal standard for the dual-column 
analysis. Prepare a solution of 5000 mglL (5000 nglpL) of 1-bromo-2-nitrobenzene. Spike 10 
pL of this solution into each 1 mL of sample extract. 

5.8 Surrogate standards 

The performance of the method should be monitored using surrogate compounds. 
Surrogate standards are added to all samples, method blanks, matrix spikes, and calibration 
standards. The following compounds are recommended as possible surrogates. 

5.8.1 Oecachlorobiphenyi and tetrachlomm-xylene have been found to be a useful pair 
of surrogates for both the single-column and dual-column configurations. Method 3500, Sec, 
5.0, describes the procedures for preparing these surrogates. 

5.8.2 4-Chloro-3-nitrobenzotrinuoride may also be useful as a surrogate if the 
chromatographic conditions of the dual-column configuration cannot be adjusted to preclude 
co-elution of a target analyte with either of the surrogates in Sec. 5.8.1. However, this 
compound elutes early in the chromatographic run and may be subject to other interference 
problems. A recommended concentration for this surrogate is 500 nglp1. Use a spiking 
volume of 100 yL for a 1-L aqueous sample. 

5.8.3 Store surrogate spiking solutions at 4°C in PTFE-sealed containers in the dark. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See Chapter Four, Organic Analytes, Sec. 4.0, for sample collection and preservation 
instructions. 

6.2 Extracts must be stored under refrigeration in the dark and analyzed within 40 days of 
extraction. 

7.0 PROCEDURE 

7.1 Sample extraction 

Refer to Chapter Two and Method 3500 for guidance in choosing the appropriate 
extraction procedure. In general, water samples are extracted at a neutral pH with methylene 
chloride using a separatory funnel (Method 3510) or a continuous liquid-liquid extractor 
(Method 3520), or other appropriate technique. Solid samples are extracted with hexane- 
acetone (1 : 1) or rnethylene chloride-acetone (1 : 1) using one of the Soxhlet extraction (Method 
3540 or 3541), pressurized fluid extraction (Method 3545), ultrasonic extraction (Method 3550), 
or other appropriate technique. 

NOTE: Hexane-acetone (1:l) may be more effective as an extraction solvent for 
organochlorine pesticides in some environmental and waste matrices than is 
methylene chloride-acetone (1:1). Relative to the methylene chloride-acetone 
mixture, use of hexane-acetone generally reduces the amount of interferences 
that are extracted and improves signal-to-noise. 

Revision 1 
December 1996 



7.0 PROCEDURE 

7.1 Sample extraction 

7.1.1 Refer to Chapter Two and Method 3500 for guidance in choosing the appropriate 
extraction procedure. In general, water samples are extracted at a neutral pH with methylene 
chloride using a separatory funnel (Method 3510) or a continuous liquid-liquid extractor 
(Method 3520) or other appropriate procedure. Solid samples are extracted with hexane- 
acetone (1:l) or methyiene chloride-acetone (1:l) using one of the Soxhlet extraction (Method 
3540 or 3541) procedures, uttrasonic extraction (Method 3550), or other appropriate procedure. 

NOTE: Use of hexane-acetone generally reduces the amount of interferences that 
are extracted and improves signal-to-noise. 

7.1.2 Reference materials, field-contaminated samples, or spiked samples should be 
used to verify the applicability of the selected extraction technique to each new sample type. 
Such samples should contain or be spiked with the compounds of interest in order to 
determine the percent recovery and the limit of detection for that sample type (see Chapter 
One). When other materials are not available and spiked samples are used, they should be 
spiked with the analytes of interest, either specific Aroclors or PCB congeners. When the 
presence of specific Aroclors is not anticipated, the Aroclor 1016/1260 mixture may be an 
appropriate choice for spiking. See Methods 3500 and 8000 for guidance on demonstration 
of initial method proficiency as well as guidance on matrix spikes for routine sample analysis. 

7.2 Extract cleanup 

Refer to Methods 3660 and 3665 for information on extract cleanup. 

7.3 GC conditions 

This method allows the analyst to choose between a single-column or a dual-column 
configuration in the injector port. Either wide- or narrow-bore columns may be used. See Sec. 
7.7 for information on techniques for making positive identifications of multi-component 
analytes. 

7.3.1 Single-column analysis 

This capillary GCIECD method allows the analyst the option of using 0.25-0.32 mrn ID 
capillary columns (narrow-bore) or 0.53 mm ID capillary columns (wide-bore). The use of 
narrow-bore (0.25-0.32 mm ID) columns is recommended when the analyst requires greater 
chromatographic resolution. Use of narrow-bore columns is suitable for relatively clean 
samples or for extracts that have been prepared with one or more of the clean-up options 
referenced in the method. Wide-bore columns (0.53 mm ID) are suitable for more complex 
environmental and waste matrices. 

7.3.2 Dual-column analysis 

The dual-column/dual-detector approach involves the use of two 30 m x 0.53 mm ID 
fused-silica open-tubular columns of different polarities, thus different selectivities towards the 
target compounds. The columns are connected to an injection tee and ECD detectors. 
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when many samples a r e  analyzed over  a  s h o r t  t ime, o r  when e x t r a c t s  o f  
contaminated samples a r e  analyzed. 

1 . 3  
by measur ing 
performance 
h.vdroqen and 

Two d e t e c t o r s  can be used f o r  t h e  l i s t e d  OP chemica ls .  The FPD works 
t h e  emiss ion  of  phosphorus- o r  s u l f u r - c o n t a i n i n g  spec ies.  D e t e c t o r  

i s  o p t i m i z e d  by s e l e c t i n g  t h e  p roper  o p t i c a l  f i l t e r  and a d j u s t i n g  t h e  
a i r  f l o w s  t o  t h e  f lame. The NPD i s  a  f lame i o n i z a t i o n  d e t e c t o r  w i t h  

a- rub3dium ceramic f lame t i p  which enhances t h e  response o f  phosphorus- and 
n i t r o g e n - c o n t a i n i n g  ana l y t es .  The FPD i s  more s e n s i t i v e  and more s e l e c t i v e ,  b u t  
i s  a  l e s s  common d e t e c t o r  i n  env i ronmenta l  l a b o r a t o r i e s .  

1 . 4  Table 1 1 i s t s  method d e t e c t i o n  1  i m i t s  (MDLs) f o r  t h e  t a r g e t  ana ly tes ,  
u s i n g  15-m columns and FPD, f o r  wa te r  and s o i l  ma t r i ces .  Table  2 l i s t s  t h e  
es t imated  q u a n t i t a t i o n  l i m i t s  (EQLs) f o r  o t h e r  ma t r i ces .  MDLs and EQLs u s i n g  30- 
rn columns w i l l  be v e r y  s i m i l a r  t o  those ob ta i ned  from 15-m columns. 

1 . 5  The use o f  a 15-mcolumn sys temhas  n o t  been f u l l y v a l i d a t e d  f o r  the 
de te rm ina t i on  o f  t h e  f o l l o w i n g  compounds. The a n a l y s t  must demonstrate 
chromatographic  r e s o l u t i o n  o f  a l l  ana ly tes ,  r e c o v e r i e s  o f  g r e a t e r  than  70 
percent ,  w i t h  p r e c i s i o n  o f  no more than  15 percen t  RSD, be fo re  da ta  generated on 
t h e  15-m column system can be r e p o r t e d  f o r  these, o r  any a d d i t i o n a l ,  ana l y t es :  

Az inphos-e thy l  E t h i o n  Phosmet 
Carbophenothion Famphur Phosphamidon 
Ch lo r fenv inphos  HMPA Terbufos 
D i o x a t h i o n  Leptophos TOCP 

1.6 When Method 8141 i s  used t o  analyze u n f a m i l i a r  samples, compound 
i d e n t i f i c a t i o n s  should  be suppor ted by c o n f i r m a t o r y  a n a l y s i s  . Sec. 8.0 p rov ides  
gas chromatograph/mass spect rometer  (GC/MS) c r i t e r i a  a p p r o p r i a t e  f o r  t h e  
q u a l i t a t i v e  c o n f i r m a t i o n  o f  compound i d e n t i f i c a t i o n s .  

1 .7  T h i s  method i s  r e s t r i c t e d  t o  use by, o r  under t h e  supe rv i s i on  o f ,  
ana l ys t s  exper ienced i n  t h e  use o f  c a p i l l a r y  gas chromatography and i n  t h e  
i n t e r p r e t a t i o n  o f  chromatograms. 

2.0 SUMMARY OF METHOD 

2 . 1  Method 8141 p r o v i d e s  gas chromatographic c o n d i t i o n s  f o r  t h e  d e t e c t i o n  
o f  ppb concen t ra t i ons  o f  organophosphorus compounds. P r i o r  t o  t h e  use of  t h i s  
method, a p p r o p r i a t e  sample p r e p a r a t i o n  techniques must be used. Water samples 
a re  e x t r a c t e d  a t  a n e u t r a l  pH w i t h  methylene c h l o r i d e  by u s i n g  a separa to ry  
f unne l  (Method 3510) o r  a con t inuous  l i q u i d - l i q u i d  e x t r a c t o r  (Method 3520). 
Soxh le t  e x t r a c t i o n  (Method 3540) o r  automated Soxhl e t  e x t r a c t  i o n  (Method 3541) 
us i ng  methylene ch lo r i de /ace tone  ( 1 : l )  a re  used f o r  s o l i d  samples. Both nea t  and 
d i l u t e d  o r g a n i c  l i q u i d s  (Method 3580, Waste D i l u t i o n )  may be analyzed by d i r e c t  
i n j e c t i o n .  Spiked samples a r e  used t o  v e r i f y  t h e  appl  i c a b i l  i t y  o f  t h e  chosen 
e x t r a c t i o n  techn ique  t o  each new sample t ype .  A gas chromatograph w i t h  a  f lame 
pho tomet r i c  o r  n i t rogen-phosphorus  d e t e c t o r  i s  used f o r  t h i s  m u l t i r e s i d u e  
procedure.  
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7.0 PROCEDURE 

7.1 Ex t rac t i on  and cleanup: 

7.1.1 Refer t o  Chapter Two and Method 8140 f o r  guidance on choosing 
the  appropr iate e x t r a c t i o n  procedure. I n  general,  water samples are 
ex t rac ted  a t  a neu t ra l  pH w i t h  methylene ch lo r i de ,  us ing  e i t h e r  Method 
3510 o r  3520. S o l i d  samples are ex t rac ted  us ing  e i t h e r  Method 3540 o r  
3541 w i th  methylene chl oride/acetone (1: 1 v/v) o r  hexane/acetone (1 : I v/v) 
as the  e x t r a c t i o n  so l  vent.  Method 3550 i s an inapprop r ia te  e x t r a c t i o n  
technique fo r  t he  t a r g e t  analytes o f  t h i s  method (See Sec. 2.3). 

7.1.2 Ex t rac t i on  and cleanup procedures t h a t  use s o l u t i o n s  below pH 
4 o r  above pH 8 are n o t  appropr ia te  f o r  t h i s  method. 

7 . 1 . 3  I f  required, the samples may be cleaned up using the Methods 
presented i n  Chapter Four, Sec. 2. F l o r i s i l  Column Cleanup (Method 3620) 
and S u l f u r  Cleanup (Method 3660, TBA-sul f i  t e  op t ion)  may have p a r t i c u l a r  
a p p l i c a t i o n  f o r  OPs. Gel Permeation Cleanup (Method 3640) should no t  
genera l l y  be used f o r  OP pes t i c i des .  

7.1.3.1 If s u l f u r  cleanup by Method 3660 i s  requi red,  do 
n o t  use mercury o r  copper. 

7.1.3.2 GPC may on ly  be employed i f  a l l  t a r g e t  OP 
pes t i c i des  are l i s t e d  as analytes o f  Method 3640, o r  i f  t h e  
l abo ra to ry  has demonstrated a  recovery o f  g rea te r  than 85 percent  
f o r  t a r g e t  OPs a t  a  concentrat ion n o t  g rea te r  than 5 t imes the  
regu la to ry  a c t i o n  l e v e l .  Laborator ies must r e t a i n  da ta  
demonstrat ing acceptable recovery. 

7.1.4 P r i o r  t o  gas chromatographic ana lys is ,  t he  e x t r a c t i o n  sol  vent 
may be exchanged t o  hexane. The ana lys t  must ensure q u a n t i t a t i v e  t r a n s f e r  
o f  the e x t r a c t  concentrate. Sing1 e-1 aboratory data i n d i c a t e  t h a t  samples 
should no t  be t r a n s f e r r e d  w i t h  100-percent hexane du r ing  sample workup, as 
the  more p o l a r  organophosphorus compounds may be l o s t .  Transfer o f  
organophosphorus es te rs  i s  best  accomplished us ing  methylene c h l o r i d e  o r  
a hexane/acetone sol  vent mixture.  

7.1.5 Methylene c h l o r i d e  may be used as an i n j e c t i o n  so lvent  w i t h  
both the FPD and the  NPD. 

NOTE: Fol low manufacturer 's i n s t r u c t i o n s  as t o  s u i t a b i l i t y  o f  us ing 
methylene c h l o r i d e  w i t h  any s p e c i f i c  de tec to r .  

7.2 Gas chromatographic cond i t ions :  

7.2.1 Four 0.53-mm I D  c a p i l l a r y  columns are suggested f o r  t he  
de terminat ion  o f  organophosphates by t h i s  method. Col umn 1 (DB-210 o r  
equ iva len t )  and Column 2 (SPB-608 o r  equ iva len t )  o f  30-m length are  
recommended i f  a  l a r g e  number o f  organophosphorus analytes are t o  be 
determined. I f  super io r  chromatographic r e s o l u t i o n  i s  n o t  requi red,  15-m 
l eng ths  columns may be appropr ia te .  Operat ing cond i t i ons  f o r  15-m columns 

Revis ion 1 
September 1994 



1.3 The s e n s i t i v i t y  of t h i s  method i s  dependent upon t h e  l e v e l  o f  i n t e r -  
ferences w i t h i n  a  g i ven  m a t r i x .  The c a l i b r a t i o n  range of t h e  method f o r  a  1 L  
wa te r  sample i s  10 t o  2000 ppq f o r  TCDD/TCDF and PeCDD/PeCDF, and 1.0 t o  200 p p t  
f o r  a  10 g  s o i l ,  sediment, f l y  ash, o r  t i s s u e  sample f o r  t h e  same ana l y t es  
(Table 1). Ana l ys i s  o f  a  one- ten th  a l  i q u o t  o f  t h e  sample pe rm i t s  measurement o f  
concen t ra t i ons  up t o  10 t imes  t h e  upper MCL. The ac tua l  1  i m i t s  o f  d e t e c t i o n  and 
q u a n t i t a t i o n  w i l l  d i f f e r  f rom t h e  lower  MCL, depending on t h e  comp lex i t y  o f  t h e  
m a t r i x .  

1.4 Th i s  method i s  designed f o r  use by ana l ys t s  who a r e  exper ienced w i t h  
r es i due  anal y s i  s and s k i 1  l e d  i n  HRGC/HRMS. 

1.5 Because of  the extreme t o x i c i t y  o f  many o f  these compounds, the 
a n a l y s t  must t ake  t h e  necessary p recau t ions  t o  p reven t  exposure t o  m a t e r i a l s  
known o r  b e l i e v e d  t o  c o n t a i n  PCDDs or PCDFs. It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  
1 abo ra to r y  personnel  t o  ensure t h a t  sa fe  hand1 i ng procedures a re  employed. Sec. 
11 of t h i s  method d iscusses  s a f e t y  procedures.  

2.0 SUMMARY OF METHOD 

2 . 1  Th i s  procedure uses m a t r i x  s p e c i f i c  e x t r a c t i o n ,  ana l y t e  s p e c i f i c  
cleanup, and HRGC/HRMS ana7 y s i  s  techniques . 

2.2 I f  i n t e r f e r e n c e s  a r e  encountered, the method p rov ides  s e l  ected 
cleanup procedures t o  a i d  t h e  ana l ys t  i n  t h e i r  e l i m i n a t i o n .  A s i m p l i f i e d  
a n a l y s i s  f l o w  c h a r t  i s  presented a t  t h e  end o f  t h i s  method. 

2.3 A s p e c i f i e d  amount (see Table  1 )  o f  s o i l ,  sediment, f l y  ash, water,  
s ludge ( i n c l u d i n g  paper pu lp ) ,  s t i l  l bottom, f u e l  o i l ,  chemical  r e a c t o r  res idue,  
f i s h  t i s s u e ,  o r  human adipose t i s s u e  i s  sp iked  w i t h  a s o l u t i o n  c o n t a i n i n g  
s p e c i f i e d  amounts o f  each o f  t h e  n i n e  i s o t o p i c a l l y  ( I % , , )  1  abeled PCDDs/PCDFs 
l i s t e d  i n  Column 1 o f  Table  2. The sample i s  then  e x t r a c t e d  accord ing  t o  a  
m a t r i x  s p e c i f i c  e x t r a c t i o n  procedure.  Aqueous samples t h a t  a re  judged t o  c o n t a i n  
1 percen t  o r  more s o l i d s ,  and s o l i d  samples t h a t  show an aqueous phase, a re  
f i l t e r e d ,  t h e  so l  i d  phase ( i n c l u d i n g  t h e  fll t e r )  and t h e  aqueous phase e x t r a c t e d  
separa te ly ,  and the e x t r a c t s  combined be fo re  e x t r a c t  cleanup. The extraction 
procedures are:  

a)  Toluene: Soxh le t  ex t r ac t . i on  f o r  s o i l ,  sediment, f l y  ash, and paper 
pu l  p  sampl es ; 

b) Methylene c h l o r i d e :  l i q u i d - l i q u i d  e x t r a c t i o n  f o r  water  samples; 

c )  Toluene: Dean-Stark e x t r a c t i o n  f o r  f u e l  o i l ,  and aqueous sludge 
sampl es ; 

d) Toluene e x t r a c t i o n  f o r  s t i l l  bot tom samples; 

e )  Hexane/methyl ene c h l o r i d e :  Soxh le t  e x t r a c t i o n  o r  methyl  ene 
c h l o r i d e :  Soxh le t  e x t r a c t i o n  f o r  f i s h  t i s s u e  samples; and 

f )  M e t h y l e n e c h l o r i d e e x t r a c t i o n f o r  h u m a n a d i p o s e t i s s u e s a m p l e s .  
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METHOD 3510C 

1.0 SCOPE AND APPLLCATION 

1.1 This method describes a procedure for isolating organic compounds from aqueous 
samples. The method also describes concentration techniques suitable for preparing the extract for 
the appropriate determinative methods described in Section 4.3 of Chapter Four. 

1.2 This method is applicable to the isolation and concentration of water-insoluble and slightly 
water-soluble organics in preparation for a variety of chromatographic procedures. 

1.3 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume of sample, usually 1 liter, at a specified pH (see Table I), is serially 
extracted with methylene chloride using a separatory funnel. 

2.2 The extract is dried, concentrated (if necessary), and, as necessary, exchanged into a 
solvent compatible with the deanup or determinative method to be used (see Table 1 for appropriate 
exchange solvents). 

3.0 INTERFERENCES 

3.1 Refer to Method 3500. 

3.2 The decomposition of some analytes has been demonstrated under basic extraction 
conditions. Organochlorine pesticides may decblorinate, phthalate esters may exchange, and 
phenols may react to form tannates. These reactions increase with increasing pH, and are 
decreased by the shorter reaction times available in Method 351 0. Method 351 0 is preferred over 
Method 3520 for the anatysis of these classes of compounds. However, the recovery of phenols 
may be optimized by using Method 3520, and performing the initial extraction at the acid pH. 

4.0 APPARATUS AND MATERIALS 

4.1 Separatory funnel - 2-liter, with polytetrafluomethylene (PTFE) stopcock. 

4.2 Drying column - 20 mm ID Pyrex0 chromatographic column with Pyrex43 glass wool at 
bottom and a PTFE stopcock. 

NOTE: Fritted glass discs are difficult to decontaminate after highly contaminated 
extracts have been passed through. Columns without frits may be purchased. 
Use a small pad of Pyre& glass wool to retain the adsorbent. Prewash the 
glass wool pad with 50 mL of acetone followed by 50 mL of elution solvent prior 
to packing the column with adsorbent. 
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5.2 Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium hydroxide solution (10 N), NaOH. Dissolve 40 g NaOH in organic-free reagent 
water and dilute to 100 mL. Other concentrations of hydroxide solutions may be used to adjusf 
sample pH, provided that the volume added does not appreciably change (e.g., 4 % )  the total 
sample volume. 

5.4 Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating to 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is precleaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. Other concentrations of acid solutions may be used to 
adjust sample pH, provided that the volume added does not appreciably change (e.g., 4%) the total 
sample volume. 

5.5 Sulfuric acid solution ( 1 : 1  v/v), H2S04. Slowly add 50 mL of hSO, (sp. gr. 1.84) to 50 
mL of organic-free reagent water. 

5.6 Extractionlexchange solvents - All solvents must be pesticide quality or equivalent. 

5.6.1 Methylene chloride, CH,CI,, boiling point 39°C. 

5.6.2 Hexane, C,H,,, boiling point 68.7"C. 

5.6.3 2-Propanol, CH,CH(OH)CH,, boiling point 82.3"C. 

5.6.4 Cyclohexane, C,H,,, boiling point 80.7%. 

5.6.5 Acetonitrile, CH,CN, boiling point 81.6". 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

See the introductory material to this chapter, Organic Analytes, Sect. 4.1. 

7.0 PROCEDURE 

7.1 Using a 1-liter graduated cylinder, measure 1 liter (nominal) of sample. Alternatively, if 
the entire contents of the sample bottle are to be extracted, mark the level of sample on the outside 
of the bottle. If high analyte concentrations are anticipated, a smaller sample volume may be taken 
and diluted to 7-L with organic-free reagent water, or samples may be collected in smaller sample 
bottles and the whole sample used. 

7.2 Pipet 1.0 mL of the surrogate spiking solution into each sample in the graduated cylinder 
(or sample bottle) and mix well. (See Method 3500 and the determinative method to be used for 
details on the surrogate standard solution and matrix spiking solution). 

7.2.1 For the sample in each batch (see Chapter One) selected for use as a matrix 
spike sample, add 1.0 mL of the matrix spiking standard. 
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METHOD 3520C * 

CONTINUOUS LIQUID-LIQUID EXTRACTION 

t .O SCOPE AND APPLICATION 

1.1 This method describes a procedure for isolating organic compounds from aqueous 
samples. The method also describes concentration techniques suitable for preparing the extract for 
the appropriate determinative steps described in Sec. 4.3 of Chapter Four. 

1.2 This method is applicable to the isolation and concentration of water-insoluble and slightly 
soluble organics in preparation for a variety of chromatographic procedures. 

1.3 Method 3520 is designed for extraction solvents with greater density than the sample. 
Continuous extraction devices are available for extraction solvents that are less dense than the 
sample. The analyst must demonstrate the effectiveness of any such automatic extraction device 
before employing it in sample extraction. 

1.4 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume of sample, usually 'I liter, is placed into a continuous liquid-liquid 
extractor, adjusted, if necessary, to a specific pH (see Table I ) ,  and extracted with organic solvent 
for 18 - 24 hours. 

2.2 The extract is dried, concentrated (if necessary), and, as necessary, exchanged into a 
solvent compatible with the cleanup or determinative method being employed (see Table 1 for 
appropriate exchange solvents). 

3.0 INTERFERENCES 

3.1 Refer to Method 3500. 

3.2 The decomposition of some analytes has been demonstrated under basic extraction 
conditions required to separate analytes. Organochlorine pesticides may dechlorinate, phthalate 
esters may exchange, and phenols may react to form tannates, These reactions increase with 
increasing pH, and are decreased by the shorter reaction times available in Method 3510. Method 
3510 is preferred over Method 3520 for the analysis of these classes of compounds. However, the 
recovery of phenok may be optimized by using Method 3520 and performing the initial extraction at 
the acid pH. 

4.0 APPARATUS AND MATERIALS 

4.1 Continuous liquid-liquid extractor - Equipped with poJytetrafluoroethylene (PTFE) or glass 
connecting joints and stopcocks requiring no lubrication (Kontes 584200-0000, 504500-0000, 
583250-0000, or equivalent). 
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5.0 REAGENTS 

5.1 Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is 
intended that all reagents shall conform to the specifications of the Committee on Analytical 
Reagents of the American Chemical Society, where such specifications are available. Other grades 
may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its 
use without lessening the accuracy of the determination. Reagents should be stored in glass to 
prevent the leaching of contaminants from plastic containers. 

5.2 Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium hydroxide solution (lON), NaOH. Dissolve 40 g NaOH in organic-free reagent 
water and dilute to 100 mL. Other concentrations of hydroxide solutions may be used to adjust 
sample pH, provided that the volume added does not appreciably change (e.g., <I%) the total 
sample volume. 

5.4 Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 400°C for 4 hours 
in a shallow tmy, or by precleaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is precleaned with methylene chloride, a method blank must be analyzed, demonstrating that fhere 
is no interference from the sodium sulfate. 

5.5 Sulfuric acid solution (1:1 vlv), H2S04. Slowly add 50 mL of &SO4 (sp. gr. 1.84) to 50 
mL of organic-free reagent water. Other concentrations of acid solutions may be used to adjust 
sample pH, provided that the volume added does not appreciably change (e.g., ~ 1 % )  the total 
sample volume. 

5.6 Extractionlexchange solvents - All solvents must be pesticide quality or equivalent. 

5.6.1 Methylene chloride, CH,CI,, boiling point 39°C. 

5.6.2 Hexane, C6H,,, boiling point 68.7"C. 

5.6.3 2-Propanol, CH,CH(OH)CH,, boiling point 82.3"C. 

5.6.4 Cyclohexane, C6H,,, boiling point 80.7"C. 

5.6.5 Acetonitrile, CH,CN, boiling point 81.6"C. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

See the introductory material to this chapter, Organic Analytes, Sec. 4.1 

7.0 PROCEDURE 

7.1 Using a 1-titer graduated cylinder, measure 1 liter (nominal) of sample. Alternatively, if 
the entire contents of sample bottle are to be extracted, mark the level of sample on the outside of 
the bottle. If high concentrations are anticipated, a smaller sample volume may be taken and diluted 
to 1-L with organic-free reagent water. It is recommended that if high analyte concentrations are 
anticipated, samples should be collected in smaller sample bottles and the whole sample used. 
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METHOD 3535 

SOLIDPHASE EXTRACTION (SPE) 

1.0 SCOPE AND APPLICATION 

I. 1 This method describes a procedure for isolating target organic analytes from aqueous 
samples using solid-phase extraction media. The method describes conditions for extracting 
organochlorine pesticides and phthafate esters from aqueous matrices including groundwater, 
wastewater, and TCLP leachates using disk extraction media. Performance data for these 
extractions are provided in Method 8081 (organochlorine pesticides) and Method 8061 (phthalate 
esters). The technique may also be applicable to semivolatiles and other extractable compounds. 
Other solid-phase extraction media configurations, e.g., SPE cartridges, may be employed provided 
that the laboratory demonstrates adequate performance for the analytes of interest. 

1.2 This method also provides procedures for concentrating extracts and for solvent 
exchange. 

1.3 The method may be used for the extraction of additional target analytes or other solid- 
phase media if the analyst demonstrates adequate performance (e.g., recovery of 70 - 130%) using 
spiked sample matrices and an appropriate determinative method from Chapter Four (Sec. 4.3). 
Organiofree reagent water is not considered appropriate for conducting such performance studies. 
Specifically, many non-polar organic contaminants present in an aqueous sample are likely to be 
bound to particulate matter and extraction efficiencies are expected to be less than those determined 
from simply spiking organic-free reagent water. 

1.4 Solid-phase extraction is called liquid-solid extraction (LSE) in EPA Drinking Water 
methods. 

I .5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume of sample is adjusted to a specified pH (see Table 1) and then 
extracted using a Solid-phase Extraction (SPE) device. 

2.2 Target analytes are eluted from the solid-phase media using methylene chloride or other 
appropriate solvent. The resulting solvent extract is dried using sodium sulfate and concentrated. 

2.3 The concentrated extract may be exchanged into a solvent compatible with subsequent 
cleanup procedures (Chapter Four, Sec. 4.2) or determinative procedures (Chapter Four, Sec. 4.3) 
employed for the measurement of the target analytes. 

3.0 INTERFERENCES 

3.A Refer to Method 3500. 
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4.9 N-Evap - Nitrogen blowdown apparatus, 12- or 24-position (Organomation Model 112, 
or equivalent) (optional). 

4.10 Vials, glass - Sizes as appropriate, e.g., 2-mt or 10-mL with PTFE-fluorocarbon-lined 
screw caps or crimp tops for storage of extracts. 

4.1 1 pH indicator paper - Wide pH range (Fisher Scientific 14-850-138, or equivalent) 

4.12 Vacuum system - Capable of maintaining a vacuum of approximately 66 cm (26 inches) 
of mercury. 

4.13 Graduated cylinder - Sizes as appropriate. 

4.14 Pipets, disposable (Fisher Scientific 13-678-20C, or equivalent). 

5.0 REAGENTS 

5.1 Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is 
intended that all reagents shall conform to the specifications of the Committee on Analytical 
Reagents of the American Chemical Society, where such specifications are available. Other grades 
may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its 
use without decreasing the accuracy of the determination. Reagents should be stored in glass to 
prevent the leaching of contaminants from plastic containers. 

5.2 Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium sulfate (granular, anhydrous), Na,SO, - Purify by heating at 400" for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. 

5.4 Solutions for adjusting the pH of samples before extraction. 

5.4.1 Sulfuric acid solution (1:l vlv), H2S04 - Slowly add 50 mL of H,SO, (sp. gr. 1.84) 
to 50 mL of organic-free reagent water. 

5.4.2 Sodium hydroxide solution (lON), NaOH - Dissolve 40 g NaOH in organic-free 
reagent water and dilute to 100 mL. 

5.5 Extraction, washing, and exchange solvents - All solvents must be pesticide quality or 
equivalent. 

5.5.1 Methyiene chloride, CH,CI,. 

5.5.3 Ethyl acetate, CH,COOC,H,. 

5.5.4 Acetonitrile, CH,CN 

5.5.5 Methanol, CH,OH. 
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METHOD 3540C 

SOXHLET EXTRACTION 

1.0 SCOPE AND APPLICATION 

1.1 Method 3540 is a procedure for extracting nonvolatile and semivolatile organic 
compounds from solids such as soils, sludges, and wastes. The Soxhlet extraction process ensures 
intimate contact of the sample matrix with the extraction solvent. 

1.2 This method is applicable to the isolation and concentration of water-insoluble and slightly 
water soluble organics in preparation for a variety of chromatographic  procedure.^. 

1.3 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 The solid sample is mixed with anhydrous sodium sulfate, placed in an extraction thimble 
or between two plugs of glass wool, and extracted using an appropriate solvent in a Soxhlet 
extractor. 

2.2 The extract is then dried, concentrated (if necessary), and, as necessary, exchanged intc 
a solvent compatible with the cleanup or determinative step being employed. 

3.0 INTERFERENCES 

Refer to Method 3500. 

4.0 APPARATUS AND MATERIALS 

4.1 Soxhlet extractor - 40 mm ID, with 500-mL round bottom flask. 

4.2 Drying column - 20 mm ID Pyrex@ chromatographic column with Pyre& glass wool at 
bottom. 

NOTE: Fritted glass discs are difficult to decontaminate after highly contaminated 
extracts have been passed through. Columns without frits may be purchased. 
Use a small pad of Pyrex@ glass wool to retain the adsorbent. Prewash the 
glass wool pad with 50 mL of acetone followed by 50 mL of elution solvent prior 
to packing the column with adsorbent. 

4.3 Kudema-Danish (K-0) apparatus 

4.3.1 Concentrator tube - 10-mL, graduated (Kontes K-570050-7025 or equivalent). 
A ground-glass stopper is used to prevent evaporation of extracts. 
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5.0 REAGENTS 

5.1 Reagent grade inorganic chemicals shall be used in all tests. Unless otherwise indicated, 
it is intended that all reagents shall wnfon?~ to the specifications of the Committee on Analytical 
Reagents of the American Chemical Society, where such specifications are available. Other grades 
may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its 
use without lessening the accuracy of the determination. 

5.2 Organiefree reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sutfate with methylene chloride. If the sodium sutfate 
is predeaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. 

5.4 Extraction solvents - All solvents must be pesticide quality or equivalent. 

5.4.1 SoiVsediment and aqueous sludge samples shall be extracted using either of the 
following solvent systems: 

NOTE: This solvent system has lower disposal cost and lower toxicity. 

5.4.1.2 Methylene chloride1Acetone (1 : 1 vlv), CH,CIdCH,COCH,. 

5.4.2 Other samples shall be extracted using the following: 

5.4.2.1 Methylene chloride, CH,CI,. 

5.4.2.2 Toluene/Methanol (10:l) (vlv), C,H,CHdCH,OH. 

5.5 Exchange solvents - All solvents must be pesticide quality or equivalent. 

5.5.1 Hexane, C,H,,. 

5.5.3 Cyclohexane, C,H,,. 

5.5.4 Acetonitrile, CH,CN. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLlNG 

See the introductory material to this chapter, Organic Analytes, Section 4.1. 
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METHOD 3545 

PRESSURIZED FLUID EXTRACTlON (PFU 

1.0 SCOPE AND APPLICATION 

1.1 Method 3545 is a procedure for extracting water insoluble or slightly water soluble 
semivolatile organic compounds from soils, clays, sediments, sludges, and waste solids. The 
method uses elevated temperature (100°C) and pressure (1500 - 2000 psi) to achieve analyte 
recoveries equivalent to those from Soxhlet extraction, using less solvent and taking significantly less 
time than the Soxhlet procedure. This procedure was devetoped and validated on a wmmercially- 
available, automated extraction system. 

1.2 This method is applicable to the extraction of semivolatile organic compounds, 
organophosphorus pesticides, organochlorine pesticides, chlorinated herbicides, and PCBs, which 
may then be analyzed by a variety of chromatographic procedures. 

1.3 This method has been validated for solid matrices containing 250 to 12,500 yg/kg of 
semivolatile organic compounds, 250 to 2500 pglkg of organophosphorus pesticides, 5 to 250 pglkg 
of organochlorine pesticides, 50 to 5000 pglkg of chlorinated herbicides, and 1 to 1400 pglkg of 
PCBs. The method may be applicable to samples containing these analytes at higher concentrations 
and may be employed after adequate performance has been demonstrated for the concentrations 
of interest (see Method 3500, Sec. 8.0). 

1.4 This method is applicable to solid samples only, and is most effective on dry materials 
with small particle sizes. Therefore, waste samples must undergo phase separation, as described 
in Chapter Two, and only the solid phase material is to be extracted by this procedure. If possible, 
soillsediment samples may be air-dried and ground to a fine powder prior to extraction. Alternatively, 
if the toss of analytes during drying is a concern, soillsediment samples may be mixed with 
anhydrous sodium sulfate or pelletized diatomaceous earth. The total mass of material to be 
prepared depends on the speafications of the determinative method and the sensitivity required for 
the analysis, but 10 - 30 g of material are usually necessary and can be accommodated by this 
extraction procedure. 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 Samples are prepared for extraction either by air drying the sample, or by mixing the 
sample with anhydrous sodium sulfate or pelletized diatomaceous earth. The sample is then ground 
to a 100 - 200 mesh powder (A50 pm to 75 pm) and loaded into the extraction cell. 

2.2 The extraction cell containing the sample is heated to the extraction temperature (see 
Sec. 7.8), pressurized with the appropriate solvent system, and extracted for 5 minutes (or as 
recommended by the instrument manufacturer). The solvent systems used for this procedure vary 
with the analytes of interest and are described in Sec. 5.5. 

2.3 The solvent is collected from the heated extraction vessel and allowed to cool. 
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5.2 Organiefree reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Drying agents 

5.3.1 Sodium sulfate (granular anhydrous), Na2S0,. 

5.3.2 Pelletized diatomaceous earth. 

5.3.3 The drying agents should be purified by heating at 400°C for 4 hours in a shallow 
tray, or by extraction with methylene chloride. If extraction with methylene chloride is 
employed, then a reagent blank should be prepared to demonstrate that the drying agent is 
free of interferences. 

5.4 Phosphoric acid solution (see Sec. 5.5.5). Prepare a 1:l (vlv) solution of 85% phosphoric 
acid (H3P04) in organic-free reagent water. 

5.5 Extraction solvents 

The extraction solvent to be employed depends on the analytes to be extracted, as described 
below. All solvents should be pesticide quality or equivalent. Solvents may be degassed prior to 
use. 

5.5.1 Organochlorine pesticides may be extracted with acetonelhexane (1:1, vlv), 
CH,COCHdC,H,, or acetonelmethylene chloride (1 : 1 ,v/v), CH3COCH,ICH2CI, . 

5.5.2 Semivolatile organics may be extracted with acetonelmethylene chloride (1:1, 
vlv), CH,COCHdCH,CI, or acetonelhexane (1:1, vlv), CH,COCHdC,H,,. 

5.5.3 PCBs may be extracted with acetonelhexane (1 : 1, vlv), CH,COCH jC&l,, or 
acetonelmethylene chloride (1 :1, v/v), CH3COCH&H2C12 or hexane, C,H,,. 

5.5.4 Organophosphorus pesticides may be extracted with methylene chloride, CH,CI, 
or acetonelmethylene chloride (1 1 :1, vlv), CH3COCH31CH2C12. 

5.5.5 Chlorinated herbicides may be extracted with an acetonelmethylene 
chloridelphosphoric acid solution (250: 125: 15, vtvlv), CH,COCH,ICH,CI~H,PO,, or an 
acetonelmethylene chloride/trifluoroacetic acid solution (250: 125: 1, v/v/v), 
CH,COCH JCH2CIJCF3C00H. (If the second option is used, the trifluoroacetic acid solution 
should be prepared by mixing ?Oh trifluoroacetic acid in acetonitrile.) Make fresh solutions 
before each batch of extractions. 

5.5.6 Other solvent systems may be employed, provided that the analyst can 
demonstrate adequate performance for the analytes of interest in the sample matrix (see 
Method 3500, Sec. 8.0). 

CAUTION: For best results with very wet samples (e.g., 230% moisture), reduce or 
eliminate the quantity of hydrophilic solvent used. 

5.6 High-purity gases such as nitrogen, carbon dioxide, or helium are used to purge andlor 
pressurize the extraction cell. Follow the instrument manufacturer's recommendation for the choice 
of gases. 
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METHOD 35506 

See Disclaimer. See manufacturets specifications for operational settings. 

1 SCOPE AND APPLICATION 

1.1 Method 3550 is a procedure for extracting nonvolatile and semivolatile organic 
wmpounds from solids such as soils, sludges, and wastes. The ultrasonic process ensures intimate 
contact of the sample matrix with the extraction solvent. 

1.2 The method is divided into two sections, based on the expected concentration of organics 
in the sample. The low concentration method (individual organic components of less than or equal 
to 20 mgtkg) uses a larger sample size and a more rigorous extraction procedure (lower 
concentrations are more difficult to extract). The mediumlhigh concentration method (individual 
organic components of greater than 20 mglkg) is much simpler and therefore faster. 

1.3 It is highly recommended that the extracts be cleaned up prior to analysis. See Chapter 
Four (Cleanup), Sec. 4.2.2, for applicable methods. 

1.4 Ultrasonic extraction is not as rigorous as other extraction methods for soils/solids. 
Therefore, it is critical that the method (including the manufadurets instructions) be followed 
explicitly in order to achieve the maximum extraction eficiency. See Sec. 7.0 for the critical aspects 
of the extraction procedure. 

1.5 EPA has not validated Method 3550 for the extraction of organophosphorous compounds 
from soiid matrices. In addition, there are concerns thal the ultrasonic energy may lead to 
breakdown of some organophosphomus wmpounds (see Reference 3). As a result, this extraction 
technique should not be used for organophosphorous compounds without extensive validation on 
real-world samples. Such studies should assess the precision, accuracy, ruggedness, and 
sensitivity of the technique relative to the appropriate regulatory limits or project-specific 
concentrations of interest. 

1.6 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

1.7 This method is not appropriate for applications where high extraction efficiencies of 
analytes at very low concentrations is necessary (e.g., demonstration of effectiveness of corrective 
action). 

2.0 SUMMARY OF METHOD 

2.1 Low concentration method - A 30-9 sample is mixed with anhydrous sodium sulfate to 
form a free-flowing powder. This is solvent extracted three times using ultrasonic extraction. The 
extract is separated from the sample by vacuum filtration or centrifugation. The extract is ready for 
cleanup andlor analysis following concentration. 
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Analytical Reagents of the American Chemical Society, where such specifications are available. 
Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity 
to permit its use without lessening the accuracy of the determination. 

5.2 Organic-free reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Sodium sulfate (granular, anhydrous), Na2S0,. Purify by heating at 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is predeaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. 

5.4 Extraction solvents 

Samples should be extracted using a solvent system that gives optimum, reproducible recovery 
of the analytes of interest from the sample matrix. Table 1 provides recovery data for selected 
semivolatile organic compounds extracted from an NlST SRM. The following sections provide 
guidance on the choice of solvents for various classes of analytes. All solvents must be pesticide 
quality or equivalent. 

5.4.1 Semivolatile organics may be extracted with acetonelmethylene chloride (1:1, 
vfv), CH3COCH31CH2CI, or acetonefhexane (I :1, vlv), CH,COCHJC,H,, 

5.4.2 Organochlorine pesticides may be extracted with acetonelhexane (1:1, vlv), 
CH,COCH3/C,H,, or acetonelmethylene chloride (1 : 1 ,vlv), CH3COCH,/CH,CI,, 

5.4.3 PCBs may be extracted with acetonelhexane (1:1, vlv), CH3COCH,IC,H,,, 
acetonelmethylene chloride (1 : 1, vlv), CH,COCH,/CH,CI, or hexane, C,H,,. 

5.4.4 Other solvent systems may be employed, provided that the analyst can 
demonstrate adequate performance for the analytes of interest in the sample matrix (see 
Method 3500, Sec. 8.0). 

5.5 Exchange solvents - All solvents must be pesticide quality or equivalent. 

5.5.1 Hexane, C,H,, 

5.5.3 Cyclohexane, C,H,,. 

5.5.4 Acetonitrile, CH,CN. 

5.5.5 Methanol, CH,OH. 

6.0 SAMPLE COLLECT1ON, PRESERVATION, AND HANDLING 

See the introductory material to this chapter, Organic Analytes, Sec. 4.1 
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METHOD 3640A 

GEL-PERMEATION CLEANUP 

1.0 SCOPE AND APPLICATION 

1.1 Gel-permeation chromatography (GPC) i s  a size exclusion cleanup 
procedure using organic solvents and hydrophobic gels in the separation of 
synthetic macromolecules (1). The packing gel is porous and is characterized by 
the range or uniformity (exclusion range) of that pore size. In t h e  choice of 
gel s, the exclusion range must be 7 arger than the molecular size of the molecules 
to be separated (2). A cross-linked divinylbenzene-styrene copolymer (SX-3  Bio 
Beads or equivalent) is specified for this method. 

1.2 General cleanup appl ication - GPC is recommended for the el imination 
from the sample of 1 ipids, polymers, copolymers, proteins, natural resins and 
polymers, cellular components, viruses, steroids, and dispersed high-molecul ar- 
weight compounds (2). GPC is appropriate for both polar and non-polar analytes, 
therefore, it can be effectively used to cleanup extracts containing a broad 
range o f  analytes. 

1.3  Specific application - This methad includes guidance for cleanup of 
sample extracts containing the following analytes from the RCRA Appendix VlII and 
Appendix I X  lists: 

Compound Name CAS No ." 

Acenaphthene 
Acenapht hy1 ene 
Acetophenone 
2-Acetyl aminofl uorene 
Aldrin 
4 - A m i  nobiphenyl 
Anil ine 
Anthracene 
Benomyl 
Benzenethi 01 
Benzidine 
Benz(a)anthracene 
Benzo(b) fl uoranthene 
Benzo (a) pyrene 
Benzo(ghi)perylene 
Benzo(k) f1 uorant hene 
Benzoic acid 
Benzotrichloride 
Benzyl a1 coho1 
Benzyl chloride 
a1 pha-BHC 
bet a - BHC 
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5.0 REAGENTS 

5 . 1  Methylene ch lo r i de ,  CH,Cl,. Pes t ic ide  qua1 i t y  o r  equ iva len t .  

5 .1 .1  Some brands of methyl ene ch lo r i de  may con ta in  unacceptably 
h igh  l e v e l s  of a c i d  (HCl). Check the  pH by shaking equal p o r t i o n s  o f  
methylene c h l o r i d e  and water, then check the  pH o f  the water l a y e r .  

5.1.1.1 I f  the  pH of the water 'layer i s  5 5, f i l t e r  the 
e n t i r e  supply o f  so lvent  through a  2 i n .  x 15 i n .  g lass  column 
con ta in ing  a c t i v a t e d  basic  a1 umina. This  column should be 
s u f f i c i e n t  f o r  processing approximately 20-30 l i t e r s  o f  so lvent .  
A1 t e r n a t i  ve ly ,  f i n d  a  d i  f f e r e n t  supply o f  methyl ene c h l o r i d e .  

5.2 Cyclohexane, C,H,,. Pes t i c i de  qua1 i t y  o r  equ iva len t .  

5.3 n -Bu ty l  ch lo r i de ,  CH,CH,CH,CH,Cl, Pes t i c i de  qua1 i t y  o r  equ iva len t  . 

5.4 GPC C a l i b r a t i o n  So lu t ion .  Prepare a c a l i b r a t i o n  s o l u t i o n  i n  
methylene c h l o r i d e  con ta in ing  the  f o l l o w i n g  analytes ( i n  e l u t i o n  o rde r ) :  

Compound 
corn o i l  
b i s ( 2 - e t h y l  hexyl ) ph tha l  a te  1,000 
methoxychl o r  200 
pery l  ene 20 
s u l f u r  80 

NOTE: S u l f u r  i s  no t  very so lub le  i n  methylene ch lo r i de ,  however, i t  i s  - 
solub le  i n  warm corn o i l .  Therefore, one approach i s  t o  weigh out  
t he  corn o i l ,  warm i t  and t r a n s f e r  the weighed amount o f  s u l f u r  i n t o  
the  w a r m  corn o i l .  Mix i t  and then t r a n s f e r  i n t o  a  vo lumet r ic  f l a s k  
w i t h  methyl ene ch lo r i de ,  a1 ong w i t h  the  o ther  c a l  i b r a t i o n  compounds. 

Store the  ca l  i b r a t i o n  s o l u t i o n  i n  an amber g lass  b o t t l e  w i t h  a Te f l on  1  ined 
screw-cap a t  4"C, and p r o t e c t  from l i g h t .  (Re f r i ge ra t i on  may cause the corn o i l  
t o  p r e c i p i t a t e .  Before use, a l l ow  the  c a l i b r a t i o n  s o l u t i o n  t o  stand a t  room 
temperature u n t i l  the  corn o i l  disso' lves.) Replace t h e  c a l i b r a t i o n  standard 
s o l u t i o n  every 6 months, o r  more f requent ly  i f  necessary. 

5.5 Corn O i l  Spike f o r  Gravimetr ic  Screen. Prepare a s o l u t i o n  o f  corn 
o i l  i n  methylene c h l o r i d e  (5  g/100 ml). 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6 . 1  See the  i n t r o d u c t o r y  mater ia l  t o  t h i s  chapter ,  Organic Analytes, Sec.  
4.1. 
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METHOD 3610B 

ALUMINA CLEANUP 

1.0 SCOPE AND APPLICATION 

1 .I Alumina is a highly porous and granular form of atuminum oxide. It is available in three 
pH ranges (basic, neutral, and acidic) for use in chromatographic cleanup procedures. It is used to 
separate analytes from interfering compounds of a different chemical polarity. 

1.2 Each of the three pH ranges of alumina has different uses and disadvantages as a 
cleanup procedure. 

1.2.1 Basic alumina has a pH of 9-10. It is used to separate basic and neutral 
compounds that are stable to alkali, alcohols, hydrocarbons, steroids, alkaloids, natural 
pigments. Its disadvantages are that it can cause polymerization, condensation, and 
dehydration reactions, and one cannot use acetone or ethyl acetate as eluants. 

1.2.2 Neutral alumina has a pH of 6-8. It is used to separate aldehydes, ketones, 
quinones, esters, lactones, glycoside. Its disadvantage is that is it considerably less active 
than the basic form. 

1.2.3 Acidic alumina has a pH of 4-5. tt is used to separate acidic pigments (natural 
and synthetic), and strong acids (that otherwise chemisorb to neutral and basic alumina). This 
method does not address the use of acid alumina. 

1.3 Basic, neutral, and acidic alumina can be prepared in various activity grades (I to V), 
based on the Brockrnann scale reproduced below. Grade I is prepared by heating alumina until no 
more water is lost (typically overnight at 400-450°C, but other time-temperature relationships may 
be employed). The other grades (11-V) are prepared by adding water to Grade I to deactivate it. 

Activity grade I I I 111 IV V 
Water added (wt. %) 0 3 6 10 15 
RF (p-aminoazobenzene) 0.0 0.13 0.25 0.45 0.55 

where RF is the retention factor for p-aminoazobenzene. 

1.4 Alumina cleanup may be accomplished using a glass chromatographic column packed 
with alumina or using solid-phase extraction cartridges containing alumina. 

1.5 This method includes procedures for cleanup of sample extracts containing phthalate 
esters and nitrosamines. See Method 361 1, Alumina Column Cleanup of Petroleum Wastes, for 
alumina cleanup of petroleum wastes. 

1.6 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 
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4.6 Vacuum manifold - VacElute Manifold SPS-24 (Analflichem International), Visiprep 
(Supelco, Inc.) or equivalent, consisting of glass vacuum basin, collection rack and funnel, collection 
vials, replaceable stainless steel delivery tips, built-in vacuum bleed valve and gauge. The system 
is connected to a vacuum pump or water aspirator through a vacuum trap made from a 500-mL 
sidearm flask fitted with a one-hole stopper and glass tubing. The manifold is needed for use of the 
cartridge cleanup protocol. 

4.7 Top-loading balance - capable of weighing 0.01 g. 

5.0 REAGENTS 

5.1 Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.2 Sodium sulfate - Sodium sulfate (granular, anhydrous), Na,SO,. Purify by heating at 
400°C for 4 hours in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. 
A method blank must be analyzed in order to demonstrate that there is no interference from the 
sodium sulfate. 

5.3 Eluting solvents - all solvents must be pesticide quality or equivalent. 

5.3.1 Diethyl Ether, C,H,OC,H,. Must be free of peroxides as indicated by test strips 
(EM Quant, or equivalent). Procedures for removal of peroxides are provided with the test 
strips. After cleanup, 20 mL of ethyl aicohof preservative must be added to each liter of ether. 

5.3.2 Methanol, CH,OH 

5.3.3 Pentane, CH,(CH,),CH, 

5.3.4 Hexane, C,H,, 

5.3.5 Methylene chloride, CH2C12 

5.3.6 Acetone, CH,COCH, 

5.4 Granular alumina, for column cleanup procedure 

5.4.1 Neutral alumina, for cleanup of phthalates, activity Super I, W200 series (ICN Life 
Sciences Group, No. 404583 or equivalent). To activate, place 100 g of alumina into a 500-mL 
beaker and heat for approximately 16 hr at 400°C. After heating, transfer to a 500-mL reagent 
bottle. Tightly seal the bottle and cool to room temperature. When cool, add 3 mL of 
organic-free reagent water. Mix thoroughly by shaking or rolling for 10 min and let it stand for 
at least 2 hr. The preparation should be homogeneous before use. Keep the bottle sealed 
tightly to ensure proper activity. Super I alumina cited above is a Grade I reagent with a very 
high binding capacity. The neutral alumina employed in this method may be prepared from 
reagents other than Super I, provided that adequate perfarmance can be demonstrated. 

5.4.2 Basic alumina, for cleanup of nitrosamines, activity Super I, W200 series (ICN Life 
Sciences Group, No. 404571, or equivalent). To activate, place 100 g of alumina into a 500- 
mL reagent bottle and add 2 mL of organic-free reagent water. Mix thoroughly by shaking or 
rolling for 10 min and let it stand for at least 2 hr. The preparation should be homogeneous 
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METHOD 36208 

FLORlSlL CLEANUP 

1.0 SCOPE AND APPLICATION 

1.1 Florisil, a registered trade name of U. S. Silica Co., is a magnesium silicate with basic 
properties. It is used to separate analytes from interfering compounds prior to sample analysis by 
a chromatographic method. 

1.2 Florisil has been used for the cleanup of pesticide residues and other chlorinated 
hydrocarbons; the separation of nitrogen compounds from hydrocarbons; the separation of aromatic 
compounds from aliphatic-aromatic mixtures; and similar applications for use with fats, oils, and 
waxes. Additionally, Florisil is considered good for separations with steroids, esters, ketones, 
glycerides, alkaloids, and some carbohydrates. 

1.3 Florisil cleanup may be accomplished using a glass chromatographic column packed with 
Florisil or using solid-phase extraction cartridges containing Florisil. 

1.4 This method includes procedures for cleanup of sample extracts containing the following 
analyte groups: 

Phthalate esters Chlorinated hydrocarbons 
Nitrosamines Organochlorine pesticides 
Nitroaromatics Organophosphates 
Haloethers Organophosphorus pesticides 
Aniline and aniline derivatives PCBs 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 This method describes procedures for Florisil cleanup of solvent extracts of 
environmental samples. It provides the option of using either traditional column chromatography 
techniques to solid-phase extraction cartridges. Generally, the traditional column chromatography 
technique uses larger amounts of adsorbent and, therefore, has a greater cleanup capacity. 

2.2 In the column cleanup protocol, the column is packed with the required amount of 
adsorbent, topped with a water adsorbent, and then loaded with the sample extract. Elution of the 
analytes is effected with a suitable solvent(s), leaving the interfering compounds on the column. The 
eluate may be further concentrated prior to gas chromatographic anaJysis. 

2.3 The cartridge cleanup protocol uses solid-phase extraction cartridges containing 40 pm 
particles of Florisil (60 h, pores). Each cartridge is washed with solvent immediately prior to use. 
The sample extract is loaded onto the cartridge which is then eluted with suitable solvent(s). A 
vacuum manifold is required to obtain reproducible results. The eluate may be further concentrated 
prior to gas chromatographic analysis. 
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5.6.3.3 Let the Florisil settle and using a volumetric pipet, transfer 10.0 mL of 
supernatant liquid into a 125-mL Erlenmeyer flask. Avoid inclusion of any Florisil. 

5.6.3.4 Add 60 mL of ethanol and 3 drops of the phenolphthalein indicator 
solution to the flask. 

5.6.3.5 Titrate the solution in the flask with the 0.05N NaOH solution until a 
permanent end point is reached (i.e., the indicator color does not disappear when the 
solution is allowed to stand for 1 min). 

5.6.3.6 The lauric acid value is calculated as follows: 

Lauric acid value = 200 - (titration volume in mL of NaOH) (strength of NaOH) 

where the strength of the NaOH is measured in Sec. 7.5.3 as the mg of lauric acid 
neutralized per mL of NaOH solution. 

5.6.3.7 Use the following equation to obtain an equivalent quantity of any batch 
of Florisil. 

lauric acid value x 20 g = Required weight of Flarisil 
110 

5.7 Sodium sulfate (granular, anhydrous), Na,SO, - Purify by heating at 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. A method blank 
must be analyzed in order to demonstrate that there is no interference from the sodium sulfate. 

5.8 Florisil cartridges - 40 pm particles, 60 A pores. The cartridges from which this method 
were developed consist of 6-mL serological- grade polypropylene tubes, with the 1 g of Florisil held 
between two polyethylene or stainless steel frits with 20 pm pores. Cartridges containing 0.5 g and 
2.0 g of Florisil are available, however, the compound elution patterns must be verified when 
cartridges containing other than 1 g of Florisil are used. 

5.9 Eluting solvents - all solvents must be pesticide quality or equivalent. 

5.9.1 Diethyl Ether, C,H,OC,H,. Must be free of peroxides as indicated by test strips 
(EM Quant, or equivalent). Procedures for removal of peroxides are provided with the test 
strips. After cleanup, 20 m l  of ethyl alcohol preservative must be added to each liter of ether. 

5.9.2 Pentane, CH,(CH,),CH, 

5.9.3 Hexane, C,H,, 

5.9.4 Methylene chloride, CH,CI, 

5.9.5 Acetone, CH,COCH, 

5.9.6 Petroleum ether (boiling range 30-60°C) 

5.9.7 Toluene, C,H,CH, 
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METHOD 3630C 

StLlCA GEL CLEANUP 

1.0 SCOPE AND APPLICATION 

1.1 Silica gel (silicic acid) is a regenerative adsorbent of silica with weakly acidic properties. 
It is produced from sodium silicate and sulfuric acid. Silica gel can be used in column 
chromatography for the separation of analytes from interfering compounds of a different chemical 
polarity. It may be used activated, after heating to 150 - 160°C, or deactivated with up to 10% water. 

1.2 This method includes guidance for standard column cleanup of sample extracts 
containing polynuclear aromatic hydrocarbons, derivatized phenolic compounds, organochlorine 
pesticides, and PCBs as Aroclors. 

1.3 This method also provides cleanup procedures using solid-phase extraction cartridges 
for pentafluorobenzyl bromide-derivatized phenols, organochlorine pesticides, and PCBs. This 
technique also provides the best separation of PCBs from most single component organochlorine 
pesticides. When only PCBs are to be measured, this method can be used in conjunction with 
sulfuric acidlpermanganate cleanup (Method 3665). 

1.4 Other analytes may be cleaned up using this method if the analyte recovery meets the 
criteria specified in Sec. 8.0. 

1.5 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 This method provides the option of using either standard column chromatography 
techniques or solid-phase extraction cartridges. Generally, the standard column chromatography 
techniques use larger amounts of adsorbent and, therefore, have a greater cleanup capacity. 

2.2 In the standard column cleanup protocol, the column is packed with the required amount 
of adsorbent, topped with a water adsorbent, and then loaded with the sample to be analyzed. 
Elution of the analytes is accomplished with a suitable solvent(s) that leaves the interfering 
compounds on the column. The eluate is then concentrated (if necessary). 

2.3 The cartridge cleanup protocol uses solid-phase extraction cartridges packed with 1 g 
or 2 g of silica gel (silicic acid) adsorbent. Eacb cartridge is solvent washed immediately prior to use. 
Aliquots of sample extracts are loaded onto the cartridges, which are then eluted with suitable 
solvent(s). A vacuum manifold is required to obtain reproducible results. The collected fractions 
may be further concentrated prior to gas chromatographic analysis. 

2.4 The appropriate gas chromatographic method is listed at the end of each technique. 
Analysis may also be performed by gas chromatographylmass spectrometry (Method 8270). 
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5.2 Organic-free reagent water. All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

5.3 Silica gel for chromatography columns. 

5.3.1 Silica Gel for Phenols and Polynuclear Aromatic Hydrocarbons: 1001200 mesh 
(Davison Chemical grade 923 or equivalent). Before use, activate for at least 16 hr. at 130°C 
in a shallow glass tray, loosely covered with foil. 

5.3.2 Silica Gel for Organochlorine pesticidedPCBs: 100/200 mesh (Davison Chemical 
grade 923 or equivalent). Before use, activate for at least 16 hr. at 130°C in a shallow glass 
tray, loosely covered with foil. Deactivate it to 3.3% with reagent water in a 500 mL glass jar. 
Mix the contents thoroughly and allow to equilibrate for 6 hours. Store the deactivated silica 
gel in a sealed glass jar inside a desiccator. 

5.4 Silica cartridges: 40 pm particles, 60 A pores. The cartridges with which this method was 
developed consist of 6 mL serological-grade polypropylene tubes, with the 1 g of silica held between 
two polyethylene or stainless steel frits with 20 pm pores. 2 g silica cartridges are also used in this 
method, and 0.5 g cartridges are available. The compound elution patterns must be verified when 
cartridges other than the specified size are used. 

5.5 Sodium sulfate (granular, anhydrous), Na2S0,. Purify by heating at 400°C for 4 hours in 
a shallow tray, or by precleaning the sodium sulfate with methylene chloride. A method blank must 
be analyzed in order to demonstrate that there is no intelference from the sodium sulfate. 

5.6 Eluting solvents 

5.6.1 Cyclohexane, C6Hj2 - Pesticide quality or equivalent. 

5.6.2 Hexane, C6H,, - Pesticide quality or equivalent. 

5.6.3 2-Propanol, (CH,),CHOH - Pesticide quality or equivalent. 

5.6.4 Toluene, C,H,CH3 - Pesticide quality or equivalent. 

5.6.5 Methylene chloride, CH,C12 - Pesticide quality or equivalent. 

5.6.6 Pentane, C,H,, - Pesticide quality or equivalent. 

5.6.7 Acetone, CH,COCH3 - Pesticide quality or equivalent. 

5.6.8 Diethyt Ether, C2H,0C2H,. Pesticide quality or equivalent. Must be free of 
peroxides as indicated by test strips (EM Quant, or equivalent). Procedures for removal of 
peroxides are provided with the test strips. After cleanup, 20 mL of ethanol preservative must 
be added to each liter of ether. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 
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METHOD 3650B 

ACID-BASE PARTITION CLEANUP 

I .0 SCOPE AND APPLICATION 

1.1 Method 3650 is a liquid-liquid partitioning cleanup method to separate acid analytes, e.g., 
organic acids and phenols, from baselneutral analytes, e.g. amines, aromatic hydrocarbons, and 
halogenated organic compounds, using pH adjustment. It may be used for cleanup of petroleum 
waste prior to analysis or further cleanup (e.g., alumina cleanup). The following compounds can be 
separated by this method: 

Compound Name CAS  NO.^ Fraction 

Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Chlordane 
Chlorinated dibenzodioxins 
2-Chlorophenol 
Chrysene 
Creosote 
Cresol(s) 
Dichlorobenzene(s) 
Dichlorophenoxyacetic acid 
2,4-Dimethylphenol 
Dinitrobenzene 
4,6-Dinitro-o-cresol 
2,4-Dinitrotoluene 
Heptachlor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Naphthalene 
Nitrobenzene 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
Phorate 
2-Picoline 
Pyridine 
Tetrachlorobenzene(s) 
Tetrachlorophenol(s) 
Toxaphene 
Trichlorophenol(s) 
2,4,5-TP (Silvex) 

Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Acid 
Base-neutral 
Base-neutral and Acid 
Acid 
Base-neutral 
Acid 
Acid 
Base-neutral 
Acid 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Acid 
Acid 
Acid 
Base-neutral 
Base-neutral 
Base-neutral 
Base-neutral 
Acid 
Base-neutral 
Acid 
Acid 

" Chemical Abstract Service Registry Number 
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5.0 REAGENTS 

5.1 Reagent grade inorganic chemicals shall be used in all tests. Unless othetwise indicated, 
it is intended that all inorganic reagents shall conform to the specifications of the Committee on 
Analytical Reagents of the American Chemical Society, where such specifications are available. 
Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity 
to permit its use without lessening the accuracy of the determination. 

5.2 Organicfree reagent water - All references to water in this method refer to organic-free 
reagent water,.as defined in Chapter One. 

5.3 Sodium hydroxide, NaOH, (ION) - Dissolve 40 g of sodium hydroxide in 100 mL of 
organic-free reagent water. 

5.4 Sulfuric acid, H,SO,, (1:l vlv in water) - Slowly add 50 mL H2S04  to 50 mL of organic-free 
reagent water. 

5.5 Sodium sulfate (granular, anhydrous), Na,SO, - Purify by heating at 400°C for 4 hours 
in a shallow tray, or by precleaning the sodium sulfate with methylene chloride. If the sodium sulfate 
is precleaned with methylene chloride, a method blank must be analyzed, demonstrating that there 
is no interference from the sodium sulfate. 

5.6 Solvents: 

5.6.1 Methylene chloride, CH,CI, - Pesticide qualify or equivalent. 

5.6.2 Acetone, CH,COCH, - Pesticide quality or equivalent. 

5.6.3 Methanol, CH,OH - Pesticide quality or equivalent. 

5.6.4 Diethyl Ether, C,H,OC,H, - Pesticide quality or equivalent. Must be free of 
peroxides as indicated by test strips (EM Quant, or equivalent). Procedures for removal of 
peroxides are provided with the test strips. After cleanup, 20 mL of ethyl alcohol preservative 
must be added to each liter of ether. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 

7.0 PROCEDURE 

7.1 Place 10 mL of the solvent extract from a prior extraction procedure into a 125 m l  
separatory funnel. 

7.2 Add 20 mL of methylene chloride to the separatory funnel. 

7.3 Slowly add 20 mL of prechilled organic-free reagent water which has been previously 
adjusted to a pH of 12-1 3 with 1 ON sodium hydroxide. 
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POSSIBLE PHTHALATE INTERFERENCES 



2.0 SUMMARY OF METHOD 

2.1 Method 8080 provides gas chromatographic conditions for the detection 
of ppb concentrations of certain organochlorine pesticides and PCBs. Prior to 
the use of this method, appropriate sample extraction techniques must be used. 
Both neat and diluted organic 1 iquids (Method 3580, Waste Dilution) may be 
analyzed by direct injection. A 2 to 5 pL sample is injected into a gas 
chromatograph (GC) using the solvent flush technique, and compounds in the GC 
eff luent  are detected by an electron capture detector (ECD) or an electrolytic 
conductivity detector (HECD) . 

2 . 2  The sensitivity of Method 8080 usually depends on the concentration 
of interferences rather than on f nstrumental 1 imitations. ' If interferences 
prevent detection of the analytes, Method 8080 may also be performed on samples 
that have undergone cleanup. Method 3620, Florisil Column Cleanup, by ltself or 
followed by Method 3660, Sulfur Cleanup, may be used to el imin'ate interferences 
i n  the analysis. 

3.0 INTERFERENCES 

3.1 Refer to Methods 3500, 3600, and 8000. 

3.2 Interferences by phthalate esters can pose a major problem in 
pesticide determinations when using the electron capture detector. These 
compounds general Jy appear in the chromatogram as 1 arge 1 ate-el uting peaks, 
especially in the 15% and 50% fractions from the  Florisil cleanup. Common 
flexible plastics contain varying amounts of phthal ates. These phthal ates are 
easily extracted or leached from such materials during laboratory operations. 
Cross contamination of clean gT assware routinely occurs when plastics are handl ed 
during extraction steps, especi a1 ly when sol vent -wetted surfaces are handl ed . 
Interferences from phthalates can best be minimized by avoiding contact with any 
plastic materials. Exhaustive cleanup o f  reagents and glassware may be required 

4 
to eliminate background phthal ate contamination. The contamination from 
phthalate esters can be completely eliminated with a microcoulometric or 
electrolytic conductivity detector. 

4 . 0  APPARATUS AND MATERIALS 

4.1 Gas chromatograph 

4.1.1 Gas Chromatograph: Analytical system complete with gas 
chromatograph sui tab1 e for on-col umn injections and a1 1 required 
accessories, including detectors, col umn suppl ies, recorder, gases, and 
syringes. A data system for measuring peak heights and/or peak areas i s  
recommended. 

4.1.2 Columns 

4.1.2.1 Column 1 : Supel coport (100/120 mesh) coated with 
1.5% S P - 2 2 5 0 / 1 , 9 5 %  SP-2401 packed in a 1.8 m x 4 mm ID glass column 
or equivalent. 
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1.4 Methods 3545, 3560, and 3561 are techniques that utilize pressurized solvent extraction 
to reduce the amount of solvent needed to extract target analytes and reduce the extraction time 
when compared to more traditional techniques such as Soxhlet extraction. 

1.5 Prior to employing this method, analysts are advised to consult the disclaimer statement 
at the front of the manual and the information in Chapter Two for guidance on the allowed flexibility 
in the choice of apparatus, reagents, and supplies. In addition, unless specified in a regulation, the 
use of SW-846 methods is not mandatory in response to Federal testing requirements. The 
information contained in this procedure is provided by €PA as guidance to be used by the analyst 
and the regulated community in making judgments necessary to meet the data quality objectives or 
needs for the intended use d the data. 

2.0 SUMMARY OF METHOD 

2.1 A sample of a known volume or weight is extracted with solvent or diluted with solvent. 
Method choices for aqueous samples include liquid-liquid extraction by separatory funnel or by 
continuous extractor and solid-phase extraction (SPE). Method choices for soillsediment and solid 
waste samples include standard solvent extraction methods utilizing either Soxhlet, automated 
Soxhlet, or ultrasonic extraction. Solids may also be extracted using presslirized extraction 
techniques such as supercritical fluid extraction or heated pressurized fluid extraction. 

2.2 The resultant extract is dried and concentrated in a Kuderna-Danish (K-D) apparatus. 
Other concentration devices or techniques may be used in place of the Kuderna-Danish concentrator 
if the quality control requirements of the determinative methods are met (Method 8000, Sec. 8.0). 

NOTE. -. Solvent recovery apparatus is recommended for use in methods that require the 
use of Kudema-Danish evaporative concentrators. EPA recommends the 
incorporation of this type of reclamation system as a method to implement an 
emissions reduction program. 

2.3 See Sec. 7.0 for additional guidance to assist in selection of the appropriate method. 

3.0 INTERFERENCES 

3.1 Solvents, reagents, glassware, and other sample processing hardware may yield arlifacts 
andlor interferences to sample analysis. All these materials must be demonstrated to be free from 
interferences under the conditions of the analysis by analyzing method blanks. Specific selection 
of reagents and purification of solvents by distillation in all-glass systems may be necessary. Refer 
to each method for specific guidance on quality control procedures and to Chapter Four for guidance 
on the cleaning of glassware. 

3.2 Interferences coextracted from the samples will vary considerably from source to source. 
If analysis of an extracted sample is prevented due to interferences, further cleanup of the sample 
extract may be necessary. Refer to Method 3600 for guidance on cleanup procedures. 

3.3 Phthalate esters contaminate many types of products commonly found in the laboratory. 
Plastics, in parlicular, must be avoided because phthalates are commonly used as plasticizers and 
are easily extracted from plastic materials. Serious phthalate contamination may result at any time 
if consistent quality control is not practiced. 
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3.2 The decomposition of some analytes has been demonstrated under basic extraction 
conditions. Organochlorine pesticides may dechlorinate and phthalate esters may hydrolyze. The 
rates of these reactions increase with increasing pH and reaction times. 

3.3 Bonded phase silicas (e.g., C,,) will hydrolyze on prolonged exposure to aqueous 
samples with pH less than 2 or greater than 9. Hydrolysis will increase at the extremes of this pH 
range and with longer contact times. Hydrolysis may reduce extraction efficiency or cause baseline 
irregularities. Styrene divinylbenzene (SOB) extraction disks should be considered when hydrolysis 
is a problem. 

3.4 Phthalates are a ubiquitous laboratory contaminant. All glass extraction apparatus should 
be used for this method because phthalates are used as release agents when molding rigid plastic 
(e.g., PVC). A method blank as described in Chapter One should be analyzed, demonstrating that 
there is no phthalate contamination of the sodium sulfate or other reagents specified in this method. 

3.5 Sample particulates may clog the solid-phase media and result in extremely slow sample 
extractions. Use of an appropriate filter aid will result in shorter extractions without loss of method 
performance if clogging is a problem. Even when a filter aid is employed, this method may not be 
appropriate for aqueous samples with high levels of suspended solids (>A%), as the extraction 
efficiency may not be sufficient, given the small volumes of solvents employed and the short contact 
time. 

4.0 APPARATUS AND MATERIALS 

The apparatus and materials described here are based on data provided to EPA for disk-type 
solid-phase extraction materials. Other solid-phase extraction media configurations, e.g., SPE 
cartridges, may be employed provided that the laboratory demonstrates adequate performance for 
the analytes of interest. The use of other SPE configurations will require modifications to the ( 
procedure described in Sec. 7.0. Consult the rnanufacturets instructions regarding such 
modifications. 

4.1 Solid-phase extraction system - EmporeTM manifold with 3-90 mm or 6-47 mm standard 
filter apparatus, or equivalent. Automatic or robotic sample preparation systems designed for solid- 
phase media may be utilized for this method if adequate performance is achieved and all quality 
control requirements are satisfied. 

4.1 .I Manifold station - (Fisher Scientific 14-378-18 [3-place], 14-378-1A (6-place], or 
equivalent). 

4. 'I .2 Standard Filter Apparatus - (Fisher Scientific 14-378-2A [47-mm], 14-378-28 [90- 
mm], or equivalent), consisting of a sample reservoir, clamp, fritted disk and filtration head with 
drip tip. 

4.1.3 Tube, colledion - 60-mL (Kimble 609-58-Al6, or equivalent). The collection tube 
should be of appropriate 1.0. and length for the drip tip of the standard filter apparatus to be 
positioned well into the neck of the tube to prevent splattering. 

4.1.4 Filter flask -'2-L with a ground glass receiver joint (Kontes K-953828-0000, or 
equivalent) (optional). May be used to carry out individual disk extractions with the standard 
filter apparatus and collection vial in an ALL GLASS SYSTEM. 
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to Chapter Four, Sec. 4.1.4, for furlher details regarding the cleaning of glassware. Volumetric 
glassware should not be heated in a muffle furnace. 

NOTE: If Soxhlet extractors are baked in the muffle fumace, care must be taken to ensure 
that they are dry (breakage may result if any water is left in the side-am). Thorough 
rinsing with hot tap water, followed by deionized water and acetone, is not an 
adequate decontamination procedure. Even after a Soxhlet extractor was refluxed 
with acetone for three days, with daily solvent changes, the concentration of 
bis(2-ethylhexyl) phthatate was as high as 500 ng per washing. Storage of glassware 
in the laboratory introduces contamination, even if the glassware is wrapped in 
aluminum foil. Therefore, any glassware used in Method 8061 should be cleaned 
immediately prior to use. . d 

3.4 Florisil and alumina may be contaminated with phthalate esters and, therefore, use of 
these materials in sample cleanup should be employed cautiously. If these materials are used, they 
must be obtained packaged in glass (plastic packaging will contribute to wntamination with phthalate 
esters). Washing of these materials prior to use with the solvent(s) used for elution during extract 
cleanup was found helpful, however, heating at 320°C for Florisil and 210°C for alumina is 
recommended. Phthalate esters were detected in Florisil cartridge method blanks at concentrations 
ranging from 10 to 460 ng, with 5 phthalate esters in the 105 to 460 ng range. Complete removal 
of the phthalate esters from Florisil cartridges does not seem possibje, and it is therefore desirable 
to keep the steps involved in sample preparation to a minimum. 

3.5 Paper thimbles and filter paper must be exhaustively washed with the solvent that will 
be used in the sample extraction. Soxfilet extraction of paper thimbles and filter paper for 12 hrs with 
fresh solvent should be repeated a minimum of three times. Method blanks should be obtained 
before any of the precleaned thimbles or filter papers are used. Storage of precleaned thimbles and 
filter paper in precleaned glass jars covered with aluminum foil is recommended. 

3.6 Glass wool used in any step of sample preparation should be a specially treated Pyrex@ 
wool, pesticide grade, and must be baked at 400°C for 4 hrs. immediately prior to use. 

3.7 Sodium sulfate must be obtained packaged in glass (plastic packaging will contribute to 
contamination with phthalate esters), and must be purified by heating at 400°C for 4 hrs. in a shallow 
tray, or by precleaning with methylene chloride. To avoid recontamination, the precleaned material 
must be stored in glass-stoppered glass bottles, or glass bottles covered with precleaned aluminum 
foil. The storage period should not exceed two weeks. To minimize wntamination, extracts should 
be dried directly in the glassware in which they are collected by adding small amounts of precleaned 
sodium sulfate until an excess of free-flowing material is noted. 

3.8 The presence of elemental sulfur will result in large peaks which often mask the re~ ion  
of the compounds eluting before dicyclohexyl phthalate (Compound No. 14) in the gas 
chromatograms shown in Figure 1. Method 3660 is suggested for removal of sulfur. 

3.9 Waxes and lipids can be removed by Gel Permeation Chromatography (Method 3640). 
Extracts containing high concentrations of lipids are viscous, and may even solidify at room 
temperature. Phthalates elute just after corn oil in the GPC program. 
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2.5 After cleanup, the extract is analyzed by injecting a 1-pL sample into a gas 
chromatograph with a narrow- or wide-bore fused silica capillary column and electron capture 
detector (GCIECD) or an electrolytic conductivity detector (GCIELCD). 

3.0 INTERFERENCES 

3.1 Refer to Methods 3500 (Sec. 3.0, in particular), 3600, and 8000, for a discussion of 
interferences. 

3.2 Sources of interference in this method can be grouped into three broad categories. 

3.2.1 Contaminated solvents, reagents, or sample processing hardware. 

3.2.2 Contaminated GC carrier gas, parts, column surfaces, or detector surfaces. 

3.2.3 Compounds extracted from the sample matrix to which the detector will respond. 

3.2.4 Interferences -extracted from the samples will vary considerably from waste to 
waste. While general cleanup techniques are referenced or provided as part of this method, 
unique samples may require additional cleanup approaches to achieve desired degrees of 
discrimination and quantitation. 

3.3 Interferences by phthalate esters introduced during sample preparation can pose a major 
problem in pesticide determinations. 

3.3.1 These materials may be removed prior to analysis using Method 3640 (Gel 
Permeation Cleanup) or Method 3630 (Silica Gel Cleanup). 

. 3.3.2 Common flexible plastics contain varying amounts of phthalate esters which are 
easily extracted or leached from such materials during laboratory operations. 

-3.3.3 Cross-contamination of clean glassware routinely occurs when plastics are 
handled during extraction steps, especially when solvent-wetted surfaces are handled. 

'3.3.4 Interferences from phthalate esters can best be minimized by avoiding contact 
with any plastic materials and checking all solvents and reagents for phthalate contamination. 
Exhaustive cleanup of solvents, reagents and glassware may be required to eliminate 
background phthalate ester contamination. 

- 3.4 Glassware must be scrupulously cleaned. Clean all glassware as soon as possible after 
use by rinsing with the last solvent used. This should be followed by detergent washing with hot 
water, and rinses with tap water and organic-free reagent water. Drain the glassware and dry it in 
an oven at 130°C for several hours, or rinse with methanol and drain. Store dry glassware in a clean 
environment. 

3.5 The presence of elemental sulfur will result in broad peaks that interfere with the 
detection of early-eluting organochlorine pesticides. Sulfur contamination should be expected with 
sediment samples. Method 3660 is suggested for removal of sulfur. Since the recovery of Endrin 
aldehyde (using the TBA procedure) is drastically reduced, this compound must be determined prior 
to sulfur cleanup. 
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3.2 The decomposition of some analytes has been demonstrated under basic extraction 
conditions. Organochlorine pesticides may dechlorinate and phthalate esters may hydrolyze. The 
rates of these reactions increase with increasing pH and reactian times. 

3.3 Bonded phase silicas (e.g., C,,) will hydrolyze on prolonged exposure to aqueous 
samples with pH less than 2 or greater than 9. Hydrolysis will increase at the extremes of this pH 
range and with longer contact times. Hydrolysis may reduce extraction efficiency or cause baseline 
irregularities. Styrene divinylbenzene (SDB) extraction disks should be considered when hydrolysis 
is a problem. 

3.4 Phthalates are a ubiquitous laboratory contaminant. All glass extraction apparatus should 
be used for this method because phthalates are used as release agents when motding rigid plastic 
(e.g,, PVC). A method blank as described in Chapter One should be analyzed, demonstrating that 
there is no phthalate contamination of the sodium sulfate or other reagents specified in this method. 

3.5 Sample particulates may clog the solid-phase media and result in extremely slow sample 
extractions. Use of an appropriate filter aid will result in shorter extractions without loss of method 
performance if clogging is a problem. Even when a filter aid is employed, this method may not be 
appropriate for aqueous samples with high levels of suspended solids (>I%), as the extraction 
efficiency may not be sufficient, given the small volumes of solvents employed and the short contact 
time. 

4.0 APPARATUS AND MATERIALS 

The apparatus and materials described here are based on data provided to EPA for disk-type 
solid-phase extraction materials. Other solid-phase extraction media configurations, e.g., SPE 
cartridges, may be employed provided that the laboratory demonstrates adequate performance for 
the analytes of interest. The use of other SPE configurations will require modifications to the 
procedure described in Sec. 7.0. Consult the manufacturer's instructions regarding such 
modifications. 

4.1 Solid-phase extraction system - EmporeTM manifold with 3-90 mm or 6-47 mm standard 
filter apparatus, or equivalent. Automatic or robotic sample preparation systems designed for solid- 
phase media may be utilized for this method if adequate performance is achieved and all quality 
control requirements are satisfied. 

4.1.1 Manifold station - (Fisher Scientific 14-378-1 8 [3-place], 14-378-1A [6-place], or 
equivalent). 

4.1.2 Standard Filter Apparatus - (Fisher Scientific 14-378-2A [47-mm], 14-378-28 [go- 
mm], or equivalent), consisting of a sample reservoir, clamp, fritted disk and filtration head with 
drip tip. 

4.1.3 Tube, collection - 60-mL (Kirnble 609-58-A16, or equivalent). The collection tube 
should be of appropriate I.D. and length for the drip tip of the standard filter apparatus to be 
positioned well into the neck of the tube to prevent splattering. 

4.1.4 Filter flask - 2-L with a ground glass receiver joint (Kontes K-953828-0000, or 
equivalent) (optional). May be used to carry out individual disk extractions with the standard 
filter apparatus and collection vial in an ALL GLASS SYSTEM. 
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BLIND SAMPLES STUDY USTNG ISOPROPYL ALCOHOL IN DECONTAMlCNATION 
P R O C E D ~  



VOLATILE ORGANICS ~ A L Y S I S  DATA SHEET 

pad k~j+r h r k p y f J  A/'/ 
Lab N a m e :  SWL-TULSA Contract: ZONE G-B 

EPA SAMPLE NO. 

GDGSB99901 

Lab Code: SwoX Case No.: ENSAFE SAS No.: SDG No.: 27934 

Matrix; (soil/water) SOIL Lab Sample ID: 27956.01 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 122686.D 

Level : (low/msd) LOW Date Receivea: 12/12/96 

% Moisture: not dec. 10 Date Analyzed: 12/17/96 

Soil Extract Volume: IuL) 

Column: [pack/cap) CAP 

Soi l  Aliquot Volume: - (uL 1 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND Iug/L or ug/Kg) UG/KG Q 

--Chloromethane 
--Bramomethane 
--Vinyl Chloride 
--Chloroethane 

sulf rde I 
--I; 2-~ichloroethene (total) - 
--Chloroform 

lethane 

--1.1,~-Trichloroethane 
--Carbon Tetrachloride - 1  
--Vinyl Acetate- - - -  -- 

- -Bromodichloron 
I 

- 
--1,2-Dichloropropane 
--cis-l,3-~ichloro~ro~ 

net hane -I 
.. - ene 

--~richloroethene 
--Dibromochloxamethane 
--1,1,2-Trichloroethane 
--Benzene 

z h l o r o ~ r o ~ e n e  

- * ~ -  - -  

--Styrene 
- -Xylene (Total) 

FORM I VOA 



1A 
VOLATILE ORGANICS -4NALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: SWL-TULSA Contract: ZONE G-E 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 27934 

Matrix: [soil/water) S O I L  Lab Sample ID: 27956.01 

Sample wc/vol : 5.0 Ig/mL) G Lab F i l e  ID: I22686.D 

Level : I l o w / m e d )  LOW Date Received: 12/12/96 

% Moisture: not dec. 10 Date Analyzed: 1 2 / 1 7 / 9 6  

S o i l  Extract Volume: [uL) 

Column: (packicap) CAP 

a s  NO. COMPOUND 

Soil Aliquot Volume: (uL 

Dilution Fac to r :  1.0 

FORM I VOA 

U 
- 

110-75-8--------2-Chloroethyl Vinyl Ether- 11 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: SWL-TULSA Contract : ZONE G-B 

EPA SAMPLE NO. 

1 '  GDGSBP9501 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 27934 

Matrix: (soil /water) SOIL Lab Sample ID: 27956.03 

Sample wt/vol: 5.0 (g/rnL) G Lab File ID: I22686.D 

~ e v e l  : (low/med) LOW Date Received: 12/12/96 

% Moisture: not dec. 10 Date Analyzed: 12/17/96 

Soil Extract Volume: (uL 1 Sol1 Aliquot Volume: (uL1 

Column: Ipack/cap) CAP Dilution Faccor: 1.0 

Number TICS found: 0 
CONCENTRATION UNITS : 
(ug/L or ug/Kg) UG/KG 

FORM I VOA-TIC 

EST. CONC. RT 
======== 

CAS NUMBER 
=====a===*====== 

1. 1 
2 .  
3 .  
4. 
5 - 
6. 
7 .  
8. 
9. 

1 0  - 
11. 
12. 
13. 
1 4 .  
15. 
16. 
17. 
16. 
19. 
20. 
21. 
2 2 .  
23. 
24. 
25. 
26. 
2 7 .  
2 8 .  
2 9 .  
30. 

Q ----- 

- 
- 

- 
- 
- 

- 
- - 
- 
- 
- 

COMPOUND NAME 
............................ 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO 

EPR Auj4,+ /996 4 d , +  Drc.., fi2!:lcfl*fcr 
Lab Name: SWL-TULSA i GDGSB99902 

Contract: ZONE G-a 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 27934 

Matrix: (soil/warer) SOIL Lab Sample ID: 27956.02 

Sample wt/vol: 5 . 0  (g/mL) G Lab F i l e  ID: 122687.D 

Level : (low/med) LON Date Received: 12/12/96 

% Moisture: no t  dec. 11 D a t e  Analyzed: 12/17/96 

Soil Extract V o l u m e :  (uL) 

Column : (pack/cap) CAP 

CAS NO. COMPOUND 

Sol1 Aliquot Volume : (uL) 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
[ug/L or u g / ~ g )  UG/KG 

-Chloromethane 
-8romomethane 
-Vinyl Chloride 
-Chloroethane 
-Methylene Chloride 
-Acetone 
-Carbon D i s u l i l d e  
-1,l-Dichloroethene 
-1,l-Dichloraethane 
-1.2-Dichloroethene (total) - - - - - - -  thlorofonn 

- - - - - - -  1,2 -Dichloroethane - - - - - - -  2 -Butanone - - - - - - -  1, 1,l-Trichloroethiuse - - - - - - -  Carbon Te t rach lor ide  
- - - - -  --Vinyl A c e t a ~ e  
- - - - - - -  Bromodichloromethane 
- - - - - - -  1,2 -Dichloroprapane 
5 - - - - - -  cis-1,3-Dichloropropene 
- - - - - - -  Trichloroethene - - - - - - -  Dibromochloromethane 

1.1.2-Trlchloroethane - - - - - - - - -  ~ e n z e n e  
6------ trans-1,3-Dichlaropropene- 
- - - - - - -  Bromoform 

- - - - - - -  ~etrachloroethene 
- - - - - -  -Toluene 
- - - - - - -  1,1,2,2-Tetrachloroethane- 
- - - - - - -  Chlarobenzene 

- -  - - - - - - - -  -Ethylbenzene - - - - - - -  Stvrene I 

FORM I VOA 



SW LABORATORIES 
01/30/98 13:04 FAX 918 2 5 1  0363  

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 1 

Lab Name: SWL-TULSA Contract: ZONE G-B 

Lab Code: SWOK Case No. : ENSAFE SAS No. : 

I GDGSB99902 

SDG No.: 27934 

Matrix: (soil/water) SOIL Lab Sample ID: 2 7 9 5 6 . 0 2  

Sample wc/vol: 5 .  0 (g/mL) G Lab F i l e .  ID: 122687. D 

Level : (low/med) LOW Date Received: 12/12/96 

% Moisture: not dec. 11 Date Analyzed: 12/17/96 

S o i l  Extract Volume: (uL) 

Column: (pack/cap) CAP 

S o i l  Aliquot  Volume: - (uLI 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L o r  ug/Kg) UG/KG Q 

FORM I VOA 

110-75-8-------- 2-Chloroethyl Vinyl Ether- 11 U 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

~ a b  Name: SKL-TULSA Contrac t :  ZONE G-B 

a 006 -- 
=PA SAMPLE NO. 

L a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 27934 

Matrix: Isoil/water) SOIL Lab Sample ID: 27956.02 

Sample wt /vo l :  5.0 (g/rnL) G Lab F i l e  ID: 122687-D 

Level : ( low/med) LOW Date Received: 12/12/96 

% Moisture: nor dec. 11 Date Analyzed: 12/17/96 

Soil Extract Volume: (uL) S o i l  Aliquot Volume: - (uL) 
Column: [pack/cap) CAP Dilution Factor: 1.0 

Number TICS found: 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

FORM 1 VOA-TIC 

CRS NUMBER ---------------- ---------------- 
1. 67-63-0 
2 .  
3 .  
4. 
5 .  
6. 
7. 
0 .  
9 .  

10. 
11 - 
12. 
13. 
10. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
2 2 .  
2 3 .  
24. 
25. 
26 + 

27. 
2 8 .  
29. 
30. 

I 

COMPOUND NAME --- ------------------------ ---*--------------------- 
Isopropyl Alcohol 

EST. CONC. 
========----= 

190 

RT 
=,==---- 

2.961 

Q 
===== 

NJ - - - 

- 

- 



01/30/98 13:04 FAX 918 z 5 1  0363  
SW LABORATORIES 

1A 

Lab Name: SWZ-TULSA Contract: ZONE G-B 

EPA SAMPLE NO. 

Lab Code: SWOK Case No . : ENSAFE SAS No. : SDG No.: 27934 

Matrix: (soil/water) SOIL Lab  Sample ID: 27956.03 

Sample wt/vol: 5.13 (g/mL) G Lab File ID: I22688 .D 

Level : (low/rned) LOW Date Received: 12/12/96 

% Moisture: not dec. 12 Date Analyzed: 12/17/96 

Soil Extract Volume: (uL) S o i l  Aliquot Volume : (uL) 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

-Chloromethane 
-Byomomethane 
-Vinyl Chloride 
-Chlaroethane 
-Methylene chloride 
-Acetone 
-Carbon D- 
-1,l-Dichloroethene 
-1,l-Dichloroethane 
-1.2-Dichloroethene ( t o t a l l  - - ~hlorof orm .- -. .- 

-1,2-Dichloxoe~hane 
-2-Butanone 
-1,2,L-b rich lo roe thane 
-Carbon Tetrachloride 
-Vinyl Acetate 
-8romodichloromethane 
-1,2-Dichloropropane 
-CIS-1,3-Dichloropropene 
-Trichloroethene 
-Dibrornochloromethane 
-1,1,2-Trichloroethane 

FORM I VOA 



01/30/98 13:05 FAX 918 2 5 1  0363 SW LABORATORIES 
IA 

@ l o !  - 
EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA Contract :  ZONE G-B 

~ a b  Code: SWOK Case No.: ENSAFE SAS NO.: SDG No.: 27934 

Matrix: (soil/water) SOIL Lab Sample ID: 27956.03 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 122688.D 

Level : I l o w / m e d )  LOW Date Received: 12/12/96 

S Moisture: not  dec. 12 Date Analyzed: 12/17/96 

Soil Extract Volume: {uL Soil Aliquot Volume: (a) 
Column: (pack/cap) CAP Dilu t ion  Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO, COMPOUND (ug/L or ug/Kg) UGIKG Q 

FORM I VOA 

110-75-8-------- 2-Chloroethyl Vinyl Ether- 11 



IL; 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIL%Ly IDENTIFIED COMPOUNDS 

Lab Name: SWZI-TULSA Contract: ZONE G-B 

EPA SAMPLE NO 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No. : 27934 

Matrix: isoil/water) SOIL Lab Sample ID: 27956.03 

Sample wt/vol : 5.0 (g/mL) G L a b  File ID: 122688.D 

Leve 1 : ( low/med) LOW Date Received: 12/12/96 

3 Moisture: not dec. 12 Date Analyzed: 12/17/96 

Soil Extract  Volume: (uL) Soil Aliquot Volume: (uL 1 

Column: Ipack/cap) CAP Dilution Factor: 1.0 

Number TICS found: 1 
CONCmTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT 
=====5=======5== ............................ ======== 

1. UMCNOWN 13.461 
a. 

EST. CONC. I Q 1 ========I==== ===I= 

FORM I VOA-TIC 



01/30/98 13:05 FAX 918 2 5 1  0363 
sw LABORATORIES 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

,$ k c h c  i drp~ ,PO 044 u / ' ~  u/ A(Ld 
Lab Name: SWL-TULSA Contrac t :  ZONE G-B 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG 

@ 010 

ZPA SAMPLE NO. 

No.: 2 7 9 3 4  

Matrix: (soil/water) WATER Lab Sample ID: 2 7 9 5 6 . 0 4  

Sample w~/vol: 5.0 (g /mL)  MI, Lab File ID: N24414 .D 

Level : (low/med) LOW Date Received: 12/12/96 

% Moisture: not dec. Date Analyzed: 12/18/96 

S o i l  Extract Volume: fuL) Soil Aliquot Volume: (uL) 

Column : (pack/cap) CAP Dilution Factor: 500.0 

CONCENTRATXON UNITS : 
CAS NO. COMPOI7ND lug/L or ug/Kg) UG/L Q 

FORM I VOA 

74-87-3--------- Chloromethane 
7 4 - 0 3 - g - -  - - - -  - - -  Bromamethane 
7 5 - 0 1 - 4 - - - - - - - - -  Vinyl chloriae 
75-00-3--------- Chloroethane 
75-09-2--------- Methylene Chloride 
,57-64-1- - - - - - - - -  Acetone 
75-15-0--------- Carbon Dfsuliide 
75-35-4 - - - - - - - - -  1,l-Dichloroethene 
7 5 - 3 4 - 3  - - -  - - -  - - -1,l-Dichloroethane 
540-59-0-------- 1,2-Dichloroethene (total)_ 
6 7 - 6 6 - 3 - - - - - - - - -  Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6--------- l,l,l-Trichloroethane 
5 6 - 2 3 - 5 - - - - - - - - -  Carbon Tetrachlor ide  
1 0 $ - 0 5 - 4 - - - - - - - -  Vinyl Ace ta te  
7 5 - 2 7 - 4 - - - - - - - - -  Bromodichlorornethane 
78-87-5--------- 1,2 -Dichloroprapane 
10061-01-5------ cis-1,3-Dichloropropene 
79-01-6--------- Txichloroethene 
1 2 4 - 4 8 - 1 - - - - - -  --Dibrornochloromeehane 
79-00-5--------- 1,1,2-Trichloroethane 
7 1 - 4 3 - 2 - - - - - - - - -  Benzene 
10061-02-6------ trans-1,3-Dichloropropene- 
75-25-2--------- Brom0f o m  
108-10-1-------- 4-~ethyl-2-~entanone 
591-78-6-------- 2 -Hexanone 
127-18-4-------- Tetrachloroethene 
1 0 8 - 8 8 - 3 - - - - - - - -  Toluene 
79-34-5--------- 1,1,2,2 -Tetrachloraetbane - 
108-90-7--------Chlorobenzene 
100-41-4-------- Ethylbenzene 
LOO-42-5----- ---Styrene 
1330-20-7------- Xylene (Totall 
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VOLATILE ORGANICS WALYSIS DATA SHEET 

Lab Name:  SWL-TULSA Contract: ZONE G-B 

@ 011 

EPA SAMPLE NO. 

~ a b  Code: sWOK Case No.: EXSAFE SAS No.: SDG No. : 27934 

Matr ix :  (soil/water) WATER Lab Sample ID: 27956 .04  

Sample wt/vol : 5.0 (g/mL) ML Lab File ID: N24114 .D 

Level : (low/rned) LOW Date Received: 12/12/96 

% Moisture: not  dec. Date Analyzed: 12/18/96 

S o i l  Extracr Volume: (uL1 

Column : (pack/cap) CAP 

CAS NO. COMPOUND 

Soil Aliquot Volume: (uL) 

Dilution Factor: 5 0 0 . 0  

CONCENTRATION UNITS : 
lug/L or ug/Kg) UG/L 

FORM I VOA 

1 1 0 - 7 5 - 8 - - - - - - - -  2-Chlaroethyl Vinyl Ether- 5000 I 



SW LABORATORIES 
01/30/g8 1 3 ~ 0 6  FAX 918 251 0363  

Lab Code: SWOK Case No.: ENSAFE 5 s  No.: SDG No.: 2 7 9 3 4  

1 E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Matrix: (soil/water) WATER Lab Sample ID: 2 7 9 5 6 . 0 4  

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name : SWL-TULSA Contract :  ZONE G-B 

Sample wt/vol: 5.0 ( g / a )  P L  Lab F i l e  ID: N24414.D 

GDGGW9990L 
i ,  

Level : ( low/med) LOW Date Received: 12/12/96 

t Moisture: nor dec. Date Analyzed: 12/18/96 

Soil Extract Volume : (uL) Soi l  Aliquot Volume: - (uL) 
Column : ( pack/cap 1 CAP Dilution Factor: 500.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Number TICS found: 1 

CAS NUMBER COMPOUND NAME ---------------- ---------- ----------------- ---------------- ----------r,---------------- 
I. 67-63-0 Isopropyl Alcohol 
2 .  - 

EST. CONC. Q ----- ------------- ----- 
180000 NJ 

FORM I VOA-TIC 



s,  ORATORIES 
@I 013 

01/30/98 13:06 F a  918 251 O3s3 
1A ZPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
R / G ~ K  

Lab Name: SWL-TULSA Contract: ZONE G-B 

Lab Code: SWOK Case No. : ENS-WE SAS No. : SDG No.: 27934 

M a ~ r i x :  (soil/wa~er) WATER Lab Sample ID: 27956.05 

Sample w t  /v01: 5.0 (g/mLl ML Lab F i l e  ID: N24396.D 

Level : ( low/medl LOW Date Received: 12/12/96 

% Moisture; not dec. 

Soil Extracc Volume: (uL ) 

Column : (pack/cap) CAP 

CAS NO. COMPOUND 

D a t e  Analyzed: 12/17/96 

Soil Aliquot Volume: - (uL) 
D i l u t i o n  Factor:  1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kgl UG/L 

FORM I VOA 

7 4 - 8 7 - 3 - - - - - - - - -  Chloromethane 
74-83-9--------- Bromomee hane 
75-01-4--------- Vinyl Chloride- 
75-00-3--------- Chloroethane 
7 5 - 0 9 - 2 - - - - - - - - -  Methylene Chloride 
67-64-1---------Acetone 
75-15-0--------- Carbon Disul f ide  
75-35-4--------- 1,l-Dichloroethene 
75-34-3--------- 1,l-Dichloroethane 
540-59-0-------- l,2 -Dichloroethene ( to ta l  - 
67-66-3--------- Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3---------2-Butanone 
7 1 - 5 5 - 6 - - - - - - - - -  1, l , 1 -Trichloroethane 
56-23-5--------- Carbon Tetrachloride 
1 0 8 - 0 5 - 4 - - - - - - - -  Vinyl Acetate 
7 5 - 2 7 - 4 - - - - - - - - -  Bromodichloromethane 
78-87-5--------- 1,2-Dichloropropane 
10061-Dl-5------ cis-1,3-Dichloropropene 
79-01-6--------- Trichloroethene 
124-48-1-------- Dibromochloromethane 
79-00-5--------- 1,1,2-Trichloroethane 
f 1 - 4 3 - 2 - - - - - - - - -  Benzene 
10061-02-6------ trans-1,3-Dichloropropene- 
7 5 - 2 5 - 2 - - - - - - - - -  Bromof o r m  
108+10-1-------- 4-Methyl-2-Pentanone 
591-78-6-------- 2-Hexanone 
127-18-4-------- Tetrachloroethene 
108-88-3-------- Toluene 
79-34-5--------- 1,1,2,2-Tetrachloroethane- 
108-30-7-------- Chlorobenzene 
100-41-4--------Ethylbenten@ 
100-42-5--------Styrene 
1 3 3 0 - 2 ( ~ - 7 - - - - - - -  Xylene (To ta l )  

L O  
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@ D l 4  

EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA Con~ract: ZONE G - 8  

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 27934 

Mat r ix  : (soil/warer) WATER Lab Sample ID: 27956.05 

Sample wt/vol :  5 . 0  (g/mL) ML Lab F i l e  ID: N24396.0 

Level : Ilow/med) LOW Date Received: 12/12/96 

% Maiscure: not dec- 

Soil Extract  Volume: ( uL 1 

Column: (pack/cap) CAP 

Date Analyzed: 12/17/96 

S o i l  Aliquot Volume: - (uL) 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ugJL or ug/Kg) UG/L Q 

FORM I VOA 

110-75-8-------- 2-Chloroethyl Vinyl Ether- 10 



01/30/98 13:07 FAX 918 251  0363 sw u.BORATORIES 
1E 

VOLATILE ORGANICS ANAL.YS1.S DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: SWL-TULSA Contract: ZONE G-B 

015 

=PA SAMPLE NO. 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 27934 

Matrix: (soil/water) WATER Lab Sample ID: 27956.05 

Sample wt/vol: S - 0  Lab File ID: N24396.D 

Level : (low/med) LOW Date Received: 12/12/96 

% Moisture: not dec. Date Analyzed: 12/17/96 

Soil Extract Volume: (uL) S o i l  A l i q u o t  Volume : (uL) 

Column : (pack/cap) CAP Dilution Factor I 1.0 

Number TICS found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

FORM I VOA-TIC 

1 CAS NUMBER ---------------- ---------------- 
1. 
2. 
3 .  
4 - 
5 .  
6. 
7. 
8. 
9. 

10. 
11 - 
12. 
13. 
14. 
15. 
16. 
1 7 .  
18. 
19. 
20. 
21. 
2 2 .  
23. 
24. 
2 5 .  
26. 
27. 
2 8 .  
29. 
30. 

COMPOUND NAME 
-E=------------------------- - c------------------------ 

EST. CONC. 
-----c------- ------------- RT -------- -------- Q ----- ---__ 

- - 

- 



SOIL AND WATER ANALYTICAL RESULTS FOR ACETONE, METHYLENE 
CHLORIDE, & BEHP 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2901-00001 - NAVAL BASE C m E S T O N  ZONE A (NBCH) Time: 08~55 

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for A ~ I  concentration Units - Hits Only 

_I~_ . , . . . , , 

baatple X£? at. Qd$, TX) Tlrp~ Pgta Ke&ul;t VaUa5, traifta mC$ 8 

001-S-B001-02 001SB00102 Soil 10/10/95 44.0000 UG/KG L5571 VAL 
002-M-0004-01 002M000401 Soil 03/29/96 29 .OOOO J =/KG 25106 VAL 
038-S-B001-02 038SB00102 Soil 10/03/95 64.0000 UG/KG L5510 VAL 
038-S-B002-01 038SB00201 Soil 10/03/95 52.0000 UG/KG L5510 VAL 
038-C-B002-01 038CB00201 Soil 10/03/95 12 .OOOO J UG/KG L5509 VAL 
038-S-B002-02 038SBOO202 Soil 10/03/95 24.0000 UG/KG L5510 VAL 
038-S-B003-01 038SB00301 Soil 10/03/95 61.0000 UG/KG I15510 VAL 
038-S-B004-02 038SB00402 Soil 10/03/95 20.0000 UG/KG L5510 V U  
038-S-B005-01 038SB00501 Soil 10/03/95 41.0000 J UG/KG L5510 VAL 
038-S-BOO5-02 038SB00502 Soil 10/03/95 200.0000 UG/KG L5510 VAL 
038-S-B006-02 038SB00602 Soil 10/03/95 15.0000 UG/KG L5510 VAL 
039-S-B001-02 039SB00102 Soil 10/02/95 35.0000 UG/KG L5506 VAL 
039--s-~002-01 039SB00201 Soil 10/02/95 46.0000 UG/KG L5506 VAL 
039-S-B002-02 039SB00202 Soil 10/02/95 49.0000 WG/KG L5506 VAL 
039-S-BOO3-01 039SB00301 Soil 10/03/95 19.0000 UG/KG L5510 VAL 
039-C-B003-01 039CB00301 Soil 10/03/95 73.0000 J UG/KG L5509 VAL 
039-S-B003-02 039SB00302 Soil 10/03/95 15.0000 UG/KG L5510 VAL 
039-S-B004-01 039SB00401 Soil 10/02f95 11 ,0000 UG/KG L5506 VAL 
039-5-B004-02 039SB00402 Soil 10/02/95 14.0000 UG/KG L5506 VAL 
139-S-B005-02 039SB00502 Soil 10/02/95 25.0000 UG/KG L5506 Vat 
39-S-B006-01 039SB00601 Soil 10/02/95 12 .OOOO S UG/KG L5506 VAL 

039-5-B006-02 0398800602 Soil 10/02/95 38.0000 J UG/KG L5506 VAL 
039-S-B007-01 039SB00701 Soil 10/02/95 21.0000 UG/KG L5506 VAL 
039-S-B007-02 039SB00702 Soil 10/02/95 12.0000 UG/KG L5506 VAL 
039-5-B008-02 039SB00802 Soil 10/02/95 140.0000 J UG/KG L5506 VAL 
039-S-B009-01 039SB00901 Soil 10/02/95 11.0000 UG/KG L5506 VAL 
039-S-BOO9 -02 039SB00902 Soil 10/02/95 45.0000 UG/KG L5506 VAL 
039-S-B010-01 039SB01001 Soil 10/02/95 48.0000 UG/KG L5506 VAL 
039-S-B010-02 039SB01002 Soil 10/02/95 65.0000 UG/KG L5506 VAL 
039-S-Boll-01 039SB01101 Soil 10/02/95 74.0000 UGJKG L5506 VAL 
039-S-Boll-02 039SB01102 Soil 10/02/95 38.0000 UG/KG L5506 VAL 
039-S-3012-01 039SB01201 Sail 10/03/95 17.0000 UG/KG L5510 VAL 
039-5-B012-02 039SB01202 Soil 10/03/95 8.7000 J UG/KG L5510 VAL 
039-S-B013-01 039SB01301 Soil 10/03/95 47.0000 UG/KG L5510 VAL 
039-S-B013-02 039SB01302 Soil 10/03/95 11 .OOOO J UG/KG L5510 VAL 
039-S-B014 -01 039SBD1401 Soil 10/03/95 21.0000 UG/KG L5510 VAL 
039-C-B014-01 039CB01401 Soil 10/03/95 17 .OOOO J UG/KG L5509 VAL 
039-S-B015-01 039SB01501 Soil 10/03/95 32.0000 UG/KG L5510 VAL 
039-S-P009-LH 039SPOO9LH Soil 06/18/96 960.0000 D UG/KG L7263 VAL 
039-S-Poll-LH 039SPOLlLH Soil 06/18/96 3500.0000 D UG/KG L7263 VAL 
039-S-P015-LK 039SPO15LH Soil 06/19/96 4.1000 J UG/KG L7278 VAL, 
042-S-BOOL-02 0425300102 Soil 10/05/95 32.0000 UGJKG L5545 VAL 
042-S-B006-02 042SB00602 Soil 10/06/95 14.0000 UG/KG ~ 5 5 5 4  VAL 
042-S-BOO9-02 042SB00902 Soil 10/06/95 . 12.0000 J UG/KG ~ 5 5 5 4  VAL 
043-5-B001-02 043SB00102 Soil 10/07/95 1600.0000 D UG/KG L5563 VAL 
i3-S-B002-01 043SB00201 Soil 10/07/95 9.0000 J UG/KG L5563 VAL 

,43 -S-B004-01 043SB00401 Soil 10/09/95 63.0000 UG/KG L5563 VAL 
043-S-8004-02 043SB00402 Soil 10/09/95 50.0000 UG/KG L5563 VAL 
043-S-3005-01 043SB00501 Soil 10/09/95 30.0000 UG/KG L5563 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 2 
02/02/98 2901-00001 - NAVAL BASE C m E S T O N  ZONE A (NBCH) T i m e :  08:55 

Samples by c h e m i c a l  R e p o r t  
67-64-1 - Acetone 

I 
>= 1.0000 f o r  A l l  concentration Uni ts  - Hits Only 

Sample fD P;xt , Q r i g .  TD Type Date rCssrtZt VQm1 Unite 9DG $) 

043SB00502 Soil  
043SP002LH Soil  
043GP002LH Water 
505SB00402 Soil 
505SB00702 Soil 
505SB00801 S o i l  
50SSB00802 S o i l  
505SB01102 S o i l  
506SB00101 S o i l  
506SB00202 Soil 
506SB00302 S o i l  
5068800401 S o i l  
506SB00501 S o i l  
GDASB00201 Soil 
GDASBO0202 S o i l  
GDASB00301 Soil 
GDASB00302 S o i l  
GDACB00302 Soi 1 
GDASB00602 Soi  1 
GDASB00702 Soi 1 
GDASBOllOl Soi 1 
GDACBOllOl Soil  
GDASB01102 S o i l  
S01B0201 Soil 
S01B0202 S o i l  

*** End of R e p o r t  *** 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2901- 00001 - NAVAL BASE CHARLESTON ZONE A (NBCH) Time:  08:55 
Samples by chemical Report 

75-09-2 -  ethylene chloride 

I >= 1.0000 for All concentration Units - Hits Only 

Sample 3 3  Ext . Orrig. TD  are Wsult VQual Unite SDG # 
.d 

Soil 01/28/97 
Soil 01/28/97 
Soil 10/03/95 
Soil 10/07/95 
Soil 10/07/95 
Soil 10/07/95 
Soil 10/11/95 
Soil 10/27/93 

UG/KG 28316 VAL 
UG/KG 28316 VAL 
UG/KG L5509 VAL 
UG/KG I15563 VAL 
UG/KG L5563 VAL 
UG/KG L5563 VAL 
UG/KG L5586 VAL 
ug/kg CNSl4 VAL 

***  End of R e p o r t  *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2901-00001 - NAVAL BASE CHmESTON ZONE A (NBCH) Time: 08:56 

Samples by chemical Report 
117-81-7 - bis(2-~thylhexyllphthalate (BEHP) 

I 
>= 1.0000 for All concentration Units - Hits Only 

Sample XD rtxt , Qri$, ID Type Date Result VPLULI Units 3 f lU  8 

Soi 1 
Soil 
Soil 
Soil 
Soi 1 
Soi 1 
Soil 
Soil 
Soi 1 
Soil 
Soi 1 
Soil 
Soi 1 
Soil 
Soi 1 
Soi 1 
Soi 1 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL, 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

*** End of Report *** 
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VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page : 1 
02/02/98 2901-00002 - CHARLESTON ZONE A - QUARTERLY GW Time: 08:57 

Samples by chemical Report 
67-64-1 - Acetone 

I >= 1.0000 for uG/L - H i t s  Only 

Sample XD 2xt. Qrig. ID Type Date Result V m l  Units SDG # 

Water 06/20/96 
Water 06/20/96 
Water 09/27/96 
Water 09/27/96 
Water 09/30/96 
Water 09/27/96 
Water 09/30/96 
Water 09/27/96  
Water 09/27/96 
Water 09/27/96 
Water 09/27/96 
Water 09/30/96 
Water 10/15/96 
Water 02/06/97 
Water 10/15/96 
Water 09/28/96 
Water 09/28/96 
Water 09/29/96 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAJJ 
VAL 

' *** End o f  Report *** 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2901-00002 - CHARLESTON ZONE A - QUARTERLY GW T i m e :  08:57 
Samples by chemical Report 

75-09-2 -  ethylene chloride 
2= 1.0000 for All concentration Units - Hits O n l y  

Sample XD U t .  Or&$. TD Type Dace Result V a l  Unfts SDG 8 

Water 09/27/96 
Water 09/30/96 
Water 09/27/96 
Water 09/2 7 /9 6 
Water 09/27/96 
water 09/27/96 
Water 09/27/96 
Water 02/06/97 
Water 09/28/96 
Water 09/28/96 
Water 08/02/9 6 
Water 09/29/96 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

***  End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2901-00002 - CHARLESTON ZONE A - QUARTERLY GW Time: 08:58 
Samples by chemical Report 

117-81-7 - bis(2-~thylhexyllphthalate (BEHP) 

I >= 1.0000 for uG/L - Hits Only 

Sample f;D Ext. Ori$. fb Type Dare Rsault W w l  Units ED0 # 

Water 06/20/96 
Water 10/08/96 
Water 06/21/96 
Water 10/04/97 
Water 10/10/96 
Water 10/03/97 
Water 10/03/97 
Water 10/03/97 

13.0000 UG/L L7287 VAL 
2 .OOOO J UG/L 6414 VAL 
5.1000 J UG/L L7294 VAL 
2 .OOOO 3 UG/L 31345 VAL 
8.0000 J UG/L 6414 VAI, 
5.0000 JB UG/L 31302 
5.0000 JB UG/L 31302 

16.0000 B UG/L 31302 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2902-00001 - CHARLESTON Z O m  B Time: 08:58 

Samples by chemical Report 
6 7 - 6 4 - 1  - Acetone 

I 
>= 1.0000 for All concentration Units - Hits Only 

Sample ID h t ,  O r i $ .  ID Type Date fCeauZt VQudX. Units SaG K 
4 

507SB00101 
507SB00401 
GDBSBOOlOl 
GDBCBOOlOl 
GDBSB00102 
GDBSB00201 
GDBSB00202 
GDBSBOO402 
GDBSB00501 
GDBSB00502 
GDBSB00601 
GDBSB00602 
GDBSB01002 
GDBSBOllOl 
GDBSBOllO2 
GDBSBOLSOl 
GDBHW04DOl 

Soil 
Soil 
Soi 1 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soi 1 
Soil 
Soil 
Water 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAZ, 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2902-00002 - CHARLESTON ZONE B - QUA~TEFLLY SAMPLES Time: 09:OO 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 f o r  uG/L - Hits Only 

Sample ZD lkt - Oxip, tfD Type  rat;^ Rr3slrlt VQMX Wriit;s SDG # 

GDB-H-W04D-03 GDBHWO4D03 Water 06/26/96 23.0000 J UG/L L7330 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2902-00002 - CHARLESTON ZONE B - QUARTEUY SAMPLES Time:  09:OO 

Samples by chemical Report 
117-81-7 - bis(2-~thy1hexyl)phthalate (BEHP) 

>= 1.0000 for UG/L - Hits Only 

SrrmpJa xf3 mt, Wig4 ED WB mf;e aaztlt  trewx uxl.ics 3x10 4% 

GDB-G-W003-03 GDBGW00303 Water 06/25/96 3.8000 J UG/L L7320 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2903-00001 - c)FARLESTON ZONE C Time: 09:Ol 

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Flits Only 

-.. . -7 .. 

$amp;l& Xi3 W k .  Ox&g+ 213 Typa t ltat ,~ rtia~rt1.t; V$&a.al Wnftfc SDt3 # 

047-S-B004-02 047SB00402 Soil 04/13/95 24.0000 J UG/KG 0 0 1 0 ~  VAL 
047-S-B005-02 047SB00502 Soil 03/31/95 11.0000 J E / K G  0003V VAL 
047-S-B012-01 047SB01201 Soil 04/13/95 47 .OOOO 3 UG/KG OOlOV VAZ, 
508-S-B003-01 508SB00301 Soil 03/21/95 39.0000 J UG/KG 0002V VAL 
510-G-W001-01 510GW00101 Water 06/12/95 18.0000 J UG/L 0017V VAL 
511-S-B005-02 511SB00502 Soil 03/21/95 20 .OOOO J UG/KG 0 0 0 2 ~  VAL 
512-S-B002-02 512SB00202 Soil 03/15/95 61.0000 J UG/KG 0 0 0 1 ~  VAL 
516-S-B001-01 516SB00101 Soil 04/05/95 76.0000 J UG/KG OOOSV VAL 
516-S-B001-02 516SB00102 Soil 04/05/95 17 .OOOO 5 UG/KG 0005V VAL 
516-S-B002-01 516SB00201 Soil 04/05 f 9 5  11 -0000 J UG/KG 0005V VAL 
516-S-B002-02 516SB00202 Soil 04/05/95 16.0000 J UG/KG 0005V VAL 
517-S-B005-01 517SB00501 Soil 04/04/95 28.0000 J UG/KG 0004V VAL 
518--s-3001-01 518SB00101 Soil 04/05/95 34.0000 J uG/KG 0005V VAL 
518-S-B001-02 518SB00102 Soil 04/05/95 15.0000 J UG/KG 0005V VAL 
518-S-B002-02 518SB00202 Soil 04/05/95 38.0000 J UG/KG 0005V VAL 
518-S-B004-02 5186800402 Soil 04/05/95 48.0000 J UG/KG 0005V VAL 
518-S-B005-01 518SB00501 Soil 04/05/95 24.0000 J UG/KG 0005V VAL 
518-S-B005-02 518SB00502 Soil 04/05/95 10.0000 J E/KG 0005V VAL 
GDC-S-B003-01 GRDSB00301 Soil 03/17/95 35.0000 J UG/KG 0 0 0 2 ~  VAL 
7DC-S-B005-01 GRDSB00501 Soil 03/17/95 22.0000 J UG/KG 0 0 0 2 ~  VAL 
DC-S-B008-01 GRDSB00801 Soil 03/17/95 12.0000 J UG/KG 0002V VAL 
GDC-S-B008-02 GRDSB00802 Soil 03/17/95 29.0000 J UG/KG 0002V VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2903-00001 - CHARLESTON ZONE c T i m e :  09:01 

Samples by chemical Report 
75-09-2 -  ethylene chloride 

>= 1.0000 for A l l  concentration Units - H i t s  Only 

ssmpl~ m mtA ari$~+ ZD #ax;@ R W U S ~  V~MS, waits aw # 

518-S-B004-01 518SB00401 Soil 04/05/95 12.0000 J UG/KG 0004V VAL 
519-S-B001-01 519SB00101 Soil 04/22/95 15.0000 J UG/KG 0015V VAL 
520-5-B002-02 520SB00202 Soil 04/07/95 37.0000 UG/KG OOOSV VAL 
522-S-B001-01 522SB00101 Soil  06/06/96 34.0000 UG/KG 25887 VAL 
522-S-B001-02 522SB00102 Soil 06/06/96 40.0000 UG/KG 25887 VAL 
522 -S-BOO2 -01 522SB00201 Soil 06/06/96 50.0000 J UG/KG 25887 VAL 
522-S-B002-02 RE 522SB00202 Soil 06/06/96 9.0000 J UG/KG 25887 VAL 
522-S-B003-02 522SB00302 Soil 06/06/96 29.0000 UG/KG 25887 VAL 
522-S-8004-01 522SB00401 Soil 06/06/96 27.0000 UG/KG 25887 VAL 
522 -5-BOO4 -02 5225300402 Soil 06/06/96 23.0000 UG/KG 25887 VAL 
GDC-C-B017-01 GRDCB01701 Soil 04/10/95 14.0000 J UG/KG 0010V VAL 
GDC-G-WOlD-01 GDCGWOlDOl Water 06/12/95 12.0000 UG/L 0017V VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

0 2 / 0 2 / 9 8  2903-00001 - CHARLESTON ZONE C Time: 09:02 

Samples by chemical Report 
117-81-7 - bis (2-~thy1hexYl)phthalate IBEHP) 

I 
>= 1.0000 for All concentration Units - Hits Only 

9amp;Ze ID Ext .  O r i g  , Xb Type Pate Result VQugl Units 911G # 

Water 
Soi 1 
Soil 
Soil 
Soi 1 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soi 1 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soi 1 
Soi 1 
Soi 1 
Soil 
Soil 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
v m  
VAL 
VAL 
vT4L 
VAL 
VAL 
VAL 

***  End of Report *** 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2903-00002 - CHARLESTON ZONE C - QUARTERLY SAMPLING Time:  09:02 
Samples by Chemical Report 

67-64-1 - Acetone 
7= 1.0000 for uG/L - Hits Only 

Satrtplfs TX3 Ext. Or&$. Tb Type Dart3 Result VPual Units sDG # 

047-G-~010-02 047GW01002 water 01/25/96 
047-G-W012-03 0476101203 Water 05/09/96 
GDC-G-W02D-02 GDCGWO2D02 Water 01/19/96 

*** End of Report *** 

13.0000 J UG/L 24561 VAL 
3.0000 J UG/L 25504 VAL 
15.0000 J UG/L 24514 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2903-00002 - CHARLESTON ZONE C - QUARTERLY SAMPLING Time: 09:03 

Samples by chemical Report 
75-09-2 -  ethylene chloride 

I 
>=  1.0000 far UG/L - Hits Only 

510-G-W002-03 510GW00203 Water 05/10/96 12.0000 UG/L 25568 I 
+** End of Report *** 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2903-00002 - CHARLESTON ZONE C - QUARTERLY SAMPLING Time: 09:03 
Samples by Chemical Report 

117-81-7 - bis(2-~thylhexyllphthalate (BEHP) 
>= 1.0000 for UG/L - Hits Only 

Ssmp3e ID fExt: A Q r i g .  TD Type Date ResuZt VQuaZ Wnics 3DG # 

044-G-W006-02 RE 044GW00602 Water 01/17/96 1,0000 J UG/L 24514 VAL 

*** End of Report *** 



VCHEH-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2904-00002 - CHARLESTON ZONE D GW Time: 09:05  

Samples by Chemical Report 
75-09-2 - Methylene chloride 
2= 1.0000 for UG/L - Hits O n l y  

#ampler ]tE) E3ttA Q r i g ,  XD Type £?ate Result ttQuaZ Units 3D€3 # 

GDD-G-W001-03 GDDGW00103 Water 08/11/97 2 .OOOO J WG/L 30570 VAL 

*** End of Report *** 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
2905-00001 - CKARLESMN ZONE: E  Time:  09:07 

Samples by chemical Report  
67-64-1 - Acetone 

>= 1.0000 for  UG/KG - H i t s  O n l y  

Sample XP Ext. OZ-ig.. TD Type Date lia~ult: WuaL Units SDG St 

S o i  1 
Soil  
S o i l  
S o i l  
S o i l  
Soi 1 
S o i l  
S o i l  
S o i l  
S o i l  
S o i l  
Soil 
Soil 
S o i l  
S o i l  
S o i l  
S o i l  
S o i l  
S o i l  
Soil 
Soi X 
S o i  1 
S o i l  
Soil 
S o i l  
S o i l  
S o i l  
Soil 
S o i l  
S o i l  
S o i  1 
S o i l  
S o i l  
S o i  1 
Soi 1 
S o i l  
S o i l  
S o i l  
S o i l  
S o i l  
S o i l  
S o i l  
S o i  1 
S o i  1 
S o i l  
S o i l  
Soil  
Soi 1 
S o i l  

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAZ, 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 2 
02/02/96 2905-00001 - CHARLESTON ZONE E Time: 09:07 

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for uG/KG - Hits only 

Sample U) We Or&$, ID ma  ate wsult Vaw;slli Wniks S ~ F J  Q 
" 

170-S-BOOB-02 170SB00802 Soil 01/03/96 16 .OOOO J UG/KG 24431 VAL 
170-S-Boll-01 170SB01101 Soil 01/04/96 73 .OOOO J UG/KG 24436 VAL 
170-S-Boll-02 170SB01102 Soil 01/04/96 19.0000 UG/KG 24436 VAL 
170-5-B012-02 170SB01202 Soil 01/04/96 470.0000 J UG/KG 24436 VAL 
170-S-BOl3-01 170SB01301 Soil 01/04/96 4400.0000 UG/KG 24436 VAL 
170-S-B014-01 170SB01401 Soil 01/04/96 210.0000 D UG/KG 24436 VAL 

170-S-B014-02 170SB01402 Soil 01/04/96 50.0000 UG/KG 24436 VAL 
170-S-B015-01 170SB01501 Soil. 01/04/96 310.0000 DJ UG/KG 24436 VAL 
172-S-B001-01 172SB00101 Soil 09/08/95 300 -0000 D UG/KG 23447 VAL 
172-S-B001-02 172SB00102 Soil 09/08/95 66 .OOOO J UG/KG 23447 VAL 
172-S-B003-01 172SB00301 Soil 09/08/95 75.0000 J UG/KG 23447 VAL 
172-S-B003-02 172SB00302 Soil 09/08/95 100.0000 J UG/KG 23447 VAL 
172:s-~004-01 172SB00401 Soil 09/08/95 31.0000 J UG/KG 23447 VAL 
172-S-3004-02 172SB00402 Soil 09/08/95 77.0000 J UG/KG 23447 VAL 
172-S-BOOS-01 172SB00501 Soil 09/08/95 180.0000 J UG/KG 23447 VAL 
172-5-B005-02 172SB00502 Soil 09/08/95 45.0000 J UG/KG 23447 VAL 
172-S-B006-01 172SB00601 Soil 09/08/95 250.0000 D UG/KG 23447 VAL 
525-5-B001-02 525SB00102 Soil 12/19/95 49.0000 J UG/KG 24364 VAL 
525-S-B002-02 525SB00202 Soil 12/19/95 65.0000 J UG/KG 24364 VAL 
'25-S-B003-01 525SB00301 S o i l  12/19/95 52.0000 J UG/KG 24364 VAL 
25-S-B003-02 525SB00302 Soil 12/19/95 63.0000 J UG/KG 24364 VAL 

525-S-BOO4-01 525S800401 Soil 12/19/95 4500.0000 UG/KG 24364 VAL 
525-S-B004-02 5258800402 Soil 12/19/95 3900.0000 UG/KG 24364 VAL 
526-S-B007-01 526SB00701 Soil 11/17/95 120 .OOOO J UG/KG 24105 VAL 
530-S-B001-01 530SB00101 Soil 01/09/96 24.0000 J UG/KG 24464 VAL 
530-S-B001-02 5305800102 Soil 01/09/96 10,0000 J UG/KG 24464 VAL 
530-C-B001-02 530CB00102 Soil 01/09/96 25.0000 J UG/KG 24464 VAL 
530-S-B002-01 530SBO0201 Soil 01/09/96 68.0000 UG/KG 24464 VAL 
530-S-B002-02 530SB00202 Soil 01/09/96 11.0000 J UG/KG 24464 VAL 
530-5-3003-01 530SB00301 Soil 01/09/96 41.0000 UG/KG 24464 VAL 
530-S-BOO3 -02 530SB00302 Soil 01/09/96 25.0000 UG/KG 24464 VAL 
530-S-B004-01 530SB00401 Soil 01/09/96 60.0000 UG/KG 24464 VAL 
530-S-B004-02 530SB00402 Soil 01/09/96 20.0000 J UGjKG 24464 VAL 
530-S-BOOS-01 530SB00501 Soil 01/09/96 480 .OOOO J UG/KG 24464 VAL 
530-S-B005-02 530SB00502 Soil 01/09/96 35.0000 UG/KG 24464 VAL 
538-S-B004-01 538SB00401 Soil 08/28/95 38.0000 J UG/KG 23359 VAL 
538-5-8004-02 R6 538SB00402 Soil 08/28/95 34 .OOOO J UG/KG 23359 VAL 
538-5-B005-01 538SB00501 Soil 08/28/95 37.0000 J UG/KG 23359 VAL 
538-S-B005-02 538SB00502 Soil 08/28/95 36.0000 J UG/KG 23359 VAL 
538-5-B006-01 538SB00601 Soil 08/28/95 44 .OOOO J UG/KG 23359 VAL 
538-S-B006-02 5388800602 Soil 08/28/95 37.0000 J UG/KG 23359 VAL 
538-5-B007-01 538SB00701 Soil 08/28/95 52.0000 J UGJKG 23359 VAL 
538-S-B007- 02 538SB00702 Soil 08/28/95 22.0000 J UG/KG 23359 VAL 
538-5-8008-01 538SB00801 Soil 08/28/95 20.0000 J UG/KG 23359 VAL 
538-5-B008-02 538SB00802 Soil 08/28/95 17.0000 J UG/KG 23359 VAL 
:8-S-B009-01 538SB00901 Soil 08/28/95 120.0000 UG/KG 23359 VAL 

338-S-B010-01 538SB01001 Soil 08/28/95 71.0000 J UG/KG 23359 VAL 
538-5-Bolo-02 538SB03002 Soil 08/28/95 24.0000 UG/KG 23359 VAL 
539-5-B003-02 539SB00302 Soil 08/29/95 15.0000 UG/KG 23359 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 3 
02/02/98 2905-00001 - CHARLESTON ZONE: E Time: 09:07 

Samples by chemical Report 
67-64-1 - Acetone 

2 =  1.0000 for UG/KG - Hits Only 

Sample tf) &ktA Or&$+ TD Wts DaCis R ~ & r t X t  V W L  Unim 3PO 8 

542-S-8002-02 542SB00202 Soil 08/29/95 100.0000 UG/KG 23359 VAL 
544-S-B001-01 544SB00101 Soil 09/28/95 120.0000 UG/KG 23663 VAL 
544-S-8001-02 544SB00102 Soil 09/28/95 57.0000 UG/KG 23663 VAL 
544-5-B002-02 544SB00202 Soil 09/28/95 150.0000 UG/KG 23663 VAL 
544-5-B004-01 544SB00401 Soil 09/27/95 14.0000 UG/KG 23663 VAL 
544 -S-BOO4 -02 544SB00402 Soil 09/27/95 43 .OOOO UG/KG 23663 VAL 
548-S-B004-02 548SB00402 Soil 09/05/95 14.0000 UG/KG 23424 VAL 
551-C-B002-01 551CB00201 Soil 09/29/95 12.0000 UG/KG 23704 VAL 
551-C-B006-01 RE 551C300601 Soil 09/29/95 18 .OOOO J UG/KG 23704 VAL 
551-S-B006-02 551SB00602 Soil 09/29/95 580.0000 UG/KG 23704 VAL 
552-S-B001-01 552SB00101 Soil 09/28/95 110.0000 UG/KG 23663 VAL 
552-5-B001-02 552SB00102 Soil 09/28/95 120.0000 UG/KG 23663 VAL 
5521s-~002-01 552SB00201 Soil 09/28/95 18.0000 UG/KG 23663 VAL 
552-S-B002-02 5525800202 Soil 09/28/95 17.0000 UG/KG 23663 VAL 
556-M-0004-01 556M000401 Sedmt 11/03/95 2000.0000 J UG/KG 23969 VAL 
556-M-0005-01 556M000501 Sedmt 11/03/95 600.0000 UG/RG 23969 VAL 
556-M-0006-01 556M000601 Sedmt 11/03/95 300.0000 UG/KG 23969 VAL 
556-M-0007-01 556M000701 Sedmt 11/03/95 350.0000 UG/KG 23969 VAL 
556-M-0008-01 556M000801 Sedmt 11/03/95 560.0000 UG/KG 23969 VAL 
-56-N-0008-01 556NOOOaOl Sedmt 11/03/95 580.0000 UG/KG 23969 VAL 
58-C-COO4-01 558CC00401 Soil 01/11/96 96.0000 J UG/KG 24474 VAL 

559-S-B002-01 5595800201 Soil 11/09/95 200,0000 UG/KG 24024 VAL 
559-S-B002-02 5598800202 Soil 11/09/95 69.0000 UG/KG 24024 VAL 
559-S-B003-01 RE 559SB00301 Soil 11/09/95 110,0000 UG/KG 24024 VAL 
559-5-B004-01 559SB00401 Soil 11/10/95 14.0000 UG/KG 24029 VAL 
559-5-8008-02 559SB00802 Soil 11/06/95 220.0000 UG/KG 23380 VAL 

559-S-B009-01 559SB00901 Soil 11/13/95 19.0000 J UG/KG 24029 VAL 
559 -S-BOO9 -02 559SB00902 Soil 11/13/95 79.0000 UG/KG 24029 VAL 
559-S-B010-01 RE 559SB01001 Soil 11/07/95 3 .OOOO J UG/KG 23998 VAL 
559-S-B012-01 5595801201 Soil 11/07/95 11,0000 J UG/KG 23998 VAL 
559-S-B012-02 559SB01202 Soil 11/07/95 28.0000 UG/KG 23998 VAL 
559-S-B013-02 DL 559SB01302 Soil 11/06/95 1200.0000 UG/KG 23980 VAL 
559-S-B016-01 559SB01601 Soil 11/14/95 32.0000 J UG/KG 24056 VAL 
559-S-B016-02 559SB01602 Soil 11/14/95 32.0000 UG/KG 24056 VAL 
559-S-B018-01 559SB01801 Soil 11/13/95 160.0000 UG/KG 24029 VAL 
559-S-B018-02 559SB01802 Soil 11/13/95 23.0000 UG/KG 24029 VAL 
559-S-B019-01 559SB01901 Soil 11/13/95 11.0000 J UG/KG 24029 VAL 
559-S-B019-02 559SB01902 Soil 11/13/95 85.0000 UG/KG 24029 VAL 
559-S-B020-01 559SB02001 Soil 11/13/95 46.0000 J UG/KG 24029 VAL 
559-S-B022-01 559SB02201 Soil 11/13/95 3 .OOOO J UG/KG 24029 VAL 
559 -S-B022 -02 559SB02202 Soil 11/13/95 28.0000 UG/KG 24029 VAL 
559-S-B023-01 559SB92301 Soil 05/28/96 150.0000 J UG/KG 25775 VAL 
559 -5-3023 -02 559S802302 Soil 05/28/96 75.0000 J UG/KG 25775 VAL 
559-S-B024 -01 559SB02401 Soil 05/29/96 44.0000 J UG/KG 25775 VAL 
562-S-~001-01 562SB00101 Soil 12/05/95 62.0000 UG/KG 24230 VAL 
2-S-B001-02 562SB00102 Soil 12/05/95 65.0000 UG/KG 24230 VAL 

263-S-~005-01 563SB00501 Soil 01/29/96 72.0000 J UG/KG 24605 VAL 
564-S-B001-01 RE 564SB00101 Soil 09/08/95 81.0000 J UG/KG 23447 VAL 
564-5-3002-01 564SB00201 Soil 09/08/95 58.0000 J UG/KG 23447 VAL 
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Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for uG/KG - Hits Only 

- .. , , ".-- 
~amp3s fD E X ~  CJriig+ TI3 met jrtat;m KaauLt VQutlZ Units 9.DG Sf 

564-5-BOO2 -02 564SB00202 Soil 09/08/95 32.0000 J UG/KG 23447 VAL 
564 -S-BOO3 -01 564SB00301 Soil 09/08/95 10,0000 J €TG/KG 23447 VAL 
564-5-B003-02 564SB00302 Soil 09/08/95 34 .OOOO J uG/KG 23447 VAL 
566-S-B001-01 566SB00101 Soil 09/09/95 44.0000 UG/KG 23474 VAZ, 
566-S-B001-02 566SB00102 Soil 09/09/95 72.0000 uG/KG 23474 VAL 
566-S-B002-01 566SB00201 Soil 09/09/95 50.0000 UG/KG 23474 VAL 
566-S-B002-02 566SB00202 Soil 09/09/95 94.0000 UG/KG 23474 VAL 
566-S-B003-01 RE 566SB00301 Soil 09/09/95 120.0000 UG/KG 23474 VAL 
566-S-B003-02 566SB00302 Soil 09/09/95 770.0000 UG/KG 23474 VAL 
566-S-B004-02 566SB00402 Soil 09/09/95 9,0000 J uG/KG 23474 VAL 
566-S-B005-01 566SB00501 Soil 09/09/95 74.0000 UG/KG 23474 VAL 
566-S-BOOS-02 566SB00502 Soil 09/09/95 24.0000 WG/KG 23474 VAL 
569--s-~005 -02 569SB00502 Soil 10/13/95 47000.0000 uG/KG 23801 VAL 
570-5-3002-02 DL 570SBOD202 Soil 11/06/95 150.0000 uG/KG 23980 VAL 
570-S-B003-01 570SB00301 Soil 11/14/95 15.0000 J UG/KG 24056 VAL 
570-S-8005-01 570SB00501 Soil 01/16/96 30.0000 J uG/KG 24503 VAL 
570-S-BOOS-02 570SB00502 Soil 01/16/96 22.0000 J uG/KG 24503 VAL 
570-S-B006-01 570SB00601 Soil 01/16/96 340.0000 J UG/KG 24503 VAL 
570-S-B006-02 5708800602 Soil 01/16/96 19 .OOOO J UG/KG 24503 VAL 
570-S-B007-01 570SB00701 Soil 01/16/96 86 .OOOO J %/KG 24503 VAL 
70-5-B007-02 RE 570SB00702 Soil 01/16/96 7 .OOOO J UG/KG 24503 VAL 

570-S-B008-02 570SB00802 Soil 01/16/96 17.0000 UG/KG 24503 VAZl 
570-S-B009-01 570SB00901 Soil 01/16/96 57.0000 J UG/KG 24503 VAL 
570-C-3009-01 570CB00901 Soil 01/16/96 89.0000 UG/KG 24503 VAL 
570-S-B009-02 570SB00902 Soil 01/16/96 100.0000 J uG/KG 24503 VAL 
570-S-BOIO-01 570SB01001 Soil 01/16/96 81.0000 UG/KG 24503 VAL 
570-S-B010-02 RE 570SB01002 Soil 01/16/96 28.0000 J UG/KG 24503 VAL 
570-S-B015-02 570SB01502 Soil 11/14/95 15.0000 J UG/KG 24056 VAL 
571-C-COO2-01 571LL00201 Soil 03/20/96 13.0000 UG/KG 24988 VAL 
571-C-(2003-01 571LL00301 Soil 03/20/96 10,0000 UG/KG 24988 VAL 
572-S-B001-01 572SB00101 Soil 09/11/95 19.0000 UG/KG 23471 VAL 
572-S-B002-01 572SB00201 Soil 09/10/95 46.0000 UG/KG 23473 VAL 
572-S-B002-02 572SB00202 Soil 09/10/95 120.0000 UG/KG 23473 VAL 
572-S-BOO3-01 572SB00301 Soil 09/10/95 150.0000 J UG/KG 23473 VAL 
572-S-B003-02 RE 572SB00302 Soil 09/10/95 270.0000 UG/KG 23473 VAL 
572-5-B004-01 572SB00401 Soil 09/10/95 29.0000 UG/KG 23473 VAL 
572 -S-B004-02 572SB00402 Soil 09/10/95 44.0000 UG/KG 23473 VAL 
572-S-B005-01 RE 572SB00501 Soil 09/10/95 76.0000 UG/KG 23473 VAL 
572-S-B005-02 572SB00502 Soil 09/10/95 59.0000 UG/KG 23473 VAL 
572-S-B006-01 572SB00601 Soil 09/10/95 35.0000 UG/KG 23473 VAL 
572-S-B006-02 572SB00602 Soil 09/10/95 330.0000 J UG/KG 23473 VAL 
572-S-B007-01 572SB00701 Soil 09/10/95 46.0000 UG/KG 23473 VAL 
572-S-B007-02 572SB00702 Soil 09/10/95 100.0000 UG/KG 23473 VAL 
572-S-BOOB-01 RE 572SB00801 Soil 09/10/95 . 36.0000 J UG/KG 23473 VAL 
573-C-B001-01 573CB00101 Soil 10/31/95 48.0000 UG/KG 23922 VAL 
73 -S-BO02-01 5735800201 Soil 09/11/95 22.0000 UG/KG 23471 VAL 

~73-C-B002-01 573CB00201 Soil 09/11/95 39.0000 UG/KG 23471 VAL 
573-S-BOO2 -02 573SB00202 Soil 09/11/95 72.0000 UG/KG 23471 VAL 
573-5-B003-01 573SB00301 Soil 09/11/95 46.0000 uG/KG 23471 VAL 
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Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for uG/KG - Hits Only 

I 

~ql& ZEI a t ,  arig. rsr wie ~ a ~ e  WglrtXe W a 3  trnits sno C 

573-S-B003-02 573SB00302 Soil 09/11/95 54.0000 UG/KG 23471 VAL 
573 -C-BOO3-02 573CB00302 Soil 09/11/95 36.0000 UG/KG 23471 VAL 
573-C-B005-02 573CB00502 Soil 09/11/95 23.0000 UG/KG 23471 VAL 
574-5-B001-01 RE 574SB00101 5oil 11/30/95 28.0000 J UG/KG 24170 VAL 
574-5-8001-02 574SB00102 Soil 11/30/95 69.0000 3 UG/KG 24170 VAL 
574-S-B002-01 RE 574SB00201 Soil 11/30/95 200 .OOOO J UG/KG 24170 VAL 
574-S-B002-02 574SB00202 Soil 11/30/95 15.0000 J UG/KG 24170 VAL 
574-S-8003-01 574SB00301 Soil 11/30/95 40.0000 J UG/KG 24170 VAL 
574-5-B003-02 574SB00302 Soil 11/30/95 31.0000 J UG/KG 24170 VAL 
574-5-B004-01 5745B00401 Soil 11/30/95 46.0000 J UG/KG 24170 VAL 
574-S-8004-02 574SB00402 Soil 11/30/95 32.0000 UG/KG 24170 VAL 
574-5-B005-01 574SB00501 Soil 11/30/95 90.0000 J UG/KG 24170 VAL 
~ 7 4 ~ 5 - ~ 0 0 5 - 0 2  574SB00502 Soil 11/30/95 190.0000 UG/KG 24170 VAL 
576-S-B001-02 576SB00102 Soil 09/09/95 20.0000 UG/KG 23474 VAL 
576-S-B002-01 576SB00201 Soil 09/09/95 38.0000 UG/KG 23474 VAL 
576-5-B003-02 576S300302 Soil 09/06/95 68.0000 UG/KG 23424 VAL 
576-S-B004-01 576SB00401 Soil 09/06/95 70.0000 UG/KG 23424 VAL 
576-5-B005-01 576SB00501 Soil 09/06/95 27.0000 UO/KG 23424 VAL 
576-S-BOOS-02 576SB00502 Soil 09/06/95 19.0000 UG/KG 23424 VAt 
578-S-B001-01 578SB00101 Soil 05/16/96 40.0000 J UG/KG 25630 VAL 
18-S-B003-01 DL 578SB00301 Soil 05/16/96 300.0000 DJ UG/KG 25630 VAL 

579-C-B004-01 579CB00401 Soil 09/12/95 13.0000 ??G/KG 23484 VAL 
580-S-B001-01 580SB00101 Soil 09/14/95 160.0000 UG/KG 23502 VAL 
580-S-B001-02 580SB00102 Soil 09/14/95 27.0000 UG/KG 23502 VAL 
580-S-B002-01 580SB00201 Soil 09/14/95 120.0000 UG/KG 23502 VAL 
580-C-B002-01 580CB00201 Soil 09/14/95 63.0000 UG/KG 23502 VAL 
580-S-B003-01 580SB00301 Soil 09/14/95 180 . 0000 UG/KG 23502 VAL 
580-S-B003-02 580SB00302 Soil 09/14/95 220.0000 UG/KG 23502 VAL 
580-S-BOOS-01 580SB00501 Soil 09/14/95 38.0000 UG/KG 23502 VAL 
580-S-B006-01 580SB00601 Soil 09/14/95 58.0000 UG/KG 23502 VAL 
580-S-B006-02 58OSB00602 Soil 09/14/95 51.0000 UG/KG 23502 VAL 
583-S-B002-01 583SB00201 Soil 09/15/95 93.0000 UG/KG 23535 VAL 
583-S-B003-02 583SB00302 Soil 09/18/95 66.0000 UG/KG 23535 VAL 
583-5-B004-02 583SB00402 Soil 09/15/95 40.0000 UG/KG 23535 VAL 
583-S-BOOS-02 583SB00502 Soil 09/15/95 24.0000 UG/KG 23535 VAL 
583-C-B006-01 583CB00601 Soil 09/15/95 82.0000 UG/KG 23535 VAL 
583-S-B007-02 583SB00702 Soil 09/18/95 110.0000 UG/KG 23535 VAL 
590-M-0001-01 590M000101 Sedrnt 01/05/96 460.0000 UG/KG 24445 VAL 
590-S-B001-01 590SB00101 Soil 01/04/96 160.0000 J UG/KG 24436 VAL 
590-S-B001-02 590SB00102 Soil 01/04/96 440.0000 J UG/KG 24436 VAL 
590-S-B002-01 590SB00201 Soil 01/05/96 91.0000 UG/KG 24445 VAL 
590-S-B002-02 590SB00202 Soil 01/05/96 140.0000 UG/KG 24445 VAL 
590-S-~003-01 590SB00301 Soil 01/05/96 58.0000 UG/KG 24445 VAL 
590-S-B003-02 590SB00302 Soil 01/05/96 . 27.0000 UG/KG 24445 VAL 
590-S-B004-01 590SB00401 Soil 01/05/96 57.0000 UG/KG 24445 VAL 
'0-S-B004-02 590SB00402 Soil 01/05/96 52.0000 UG/KG 24445 VAL 

-30-S-BOOS-01 590SB00501 Soil 01/05/96 200.0000 UG/KG 24445 VAL 
5 9 0 - S - B U O ~ - O ~  590SB00502 Soil 01/05/96 100.0000 UG/KG 24445 VAL 
596-S-B002-01 RE 596SB00201 Soil 10/23/95 150.0000 UG/KG 23859 VAL 

1 
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67-64-1 - Acetone 

I 
,= 1.0000 f o r  uG/KG - H i t s  Only 

Sample ZD Ext. O r i g .  TD Type Date KssuZt VQuat Units SDt3 # 
I 
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67-64-1 - Acetone 
>= 1.0000 for UG/KG - Hits O n l y  

Sazqle Za &th as$$* ZID m a  Dat;~ ft9auZt V@attf Vzaf t;s 3Dtr 9 

GDE-C-B017-01 GDECB01701 Soil 02/28/96 23.0000 UG/KG 24830 VAL 
GDE-S-B017-02 GDES301702 Soil 02/28/96 9.0000 J UG/KG 24830 VAL 
GDE-S-B021-01 GDESB02101 Soil 03/01/96 72,0000 UG/KG 24855 VAL 
GDE-S-B021-02 GDESB02102 Soi l .  03/01/96 26.0000 UG/ICG 24855 VAL 
GDE-S-B022-01 GDESB02201 Soil 02/28/96 12.0000 J UG/KG 24830 VAL 

*** End of Report *** 

- 
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Samples by chemical Report 
75-09-2 -  ethylene chloride 

7 =  1.0000 for uG/KG - Hits Only 

S q Z a  5f) Ext , Qrig, TD m e  D ~ E B  ftis~u~t V W l  trxlft~ 3Dtl 3k 

543-S-8002-01 543SB00201 Soil 10/13/95 2.0000 J UG/KG 23801 VAL 
544-S-8001-02 544SB00102 Soil 09/28/95 34.0000 UG/KG 23663 VAL 
544-5-8002-01 544SB00201 Soil 09/28/95 24.0000 UG/KG 23663 VAL 
544-S-8002-02 5485300202 Soil 09/28/95 28.0000 J UG/KG 23663 V?LL 
548-S-B002-01 548SB00201 Soil 09/05/95 11.0000 UG/KG 23424 VAL 
548-S-B002-02 548SB00202 S o i l  09/05/95 12.0000 UG/KG 23424 VAL 
548-S-B003-01 548SB00301 Soil 09/05/95 10.0000 UG/KG 23424 VAL 
548-5-B003-02 5QSSB00302 Soil 09/05/95 3.0000 UG/KG 23424 VAL 
548-5-B004-01 548SB00401 Soil 09/05/95 10.0000 UG/KG 23424 VAL 
548-5-B004-02 548SB00402 Soil 09/05/95 11.0000 UGfKG 23424 VAL 
549-S-B004-01 549SB00401 Soil 09/05/95 10.0000 UG/KG 23424 VAL 
549-5-B004-02 549SB00402 Soil 09/05/95 14.0000 UGfKG 23424 VAL 
5 4 9 L ~ - ~ 0 0 5 - ~ 1  549S800501 Soil 09/05/95 14.0000 UG/KG 23424 VAL 
551-C-B002-01 55lCB00201 Soil 09/29/95 17 .OOOO J UG/KG 23704 VAL 
551-C-B006-01 RE 551CB00601 Soil 09/29/95 23.0000 J UG/KG 23704 VAL 
552-5-B001-02 552S300102 Soil 09/28f95 30.0000 J UG/KG 23663 VAL 
559-S-B010-01 RE 559SB01001 Soil 11/07/95 5.0000 J UG/KG 23998 VAL 
559-S-B012-01 559SB01201 Soil 11/07/95 5.0000 J UG/KG 23998 VAL 
559-S-B013-01 5599801301 Soil 11/06/95 4.0000 J UG/KG 23980 VAL 
-59-S-8024 -01 5598802401 Soil 05/29f96 2.0000 3 UG/KG 25775 TTAT, 

39-5-B025-01 559SB02501 Soil 05/29/96 2 .OOOO J UG/KG 25775 VAL 
559-S-B028-01 559SB02801 S o i l  05/29/96 3.0000 J UG/KG 25775 VAL 
559-S-B028-02 RE 559SB02802 Soil 05/29/96 3.0000 J UG/KG 25775 VAL 
559-S-B029-02 559SB02902 Soil 05/29/96 2 .OOOO J UG/KG 25775 VAL 
561-C-B006-01 561CB00601 Soil 06/04/96 44.0000 UG/KG 25846 VAL 
563-S-B001-01 563SB00101 Soil 01/29/96 14.0000 UG/KG 24605 VAL 
563-5-B001-02 563SB00102 Soil 01/29/96 10.0000 UG/KG 24605 VAL 
563-5-B002-01 563SB00201 Soil 01/29/96 16.0000 UG/KG 24605 VAL 
563-S-B002-02 563SB00202 Soil 01/29/96 25.0000 UG/KG 24605 VAL 
563-S-B003-01 563SB00301 Soil 01/29/96 13.0000 UG/KG 24605 VAL 
563-S-B003-02 563SB00302 Soil 01/29/96 8.0000 UG/KG 24605 VAL 
563-S-8004-02 563SB00402 Soil 01/29/96 7.0000 UG/KG 24605 VAt 
563-S-B005-02 563SB00502 Soil 01/29/96 8.0000 UG/KG 24605 VAL 
564-S-3001-01 RE 564SB00101 Soil 09/08/95 5.0000 J UG/KG 23447 VAL 
564-S-B003-01 564SB00301 Soil 09/08/95 2.0000 J uG/KG 23447 VAL 
566-S-B001-02 566SB00102 Soil 09/09/95 3.0000 J UG/KG 23474 VAL 
566-S-B006-01 566SB00601 Soil 05/30/96 10.0000 J UG/KG 25805 VAL 
570-S-B005-01 570SB00501 Soil 01/16/96 9.0000 J UG/KG 24503 VAL 
570-S-B005-02 570S800502 Soil 01/16/96 11.0000 J UG/KG 24503 VAL 
570-S-B006-01 570SB00601 Soil Ol/16/96 17.0000 J UG/KG 24503 VAL 
570-S-8006-02 570SB00602 Soil 01/16/96 7.0000 J UG/KG 24503 VAL 
570-S-B007-01 570SB00701 Soi l  01/16/96 15.0000 J UG/KG 24503 VAL 
570-S-B007-02 RE 570SB00702 Soil 01/16/96 4 .OOOO J UG/KG 24503 VAL 
57o-s-~008-01 570s~ooaor S o i l  01/16/96 12.0000 J UG/KG 24503 VAL 
570-S-B008-02 570SB00802 Soil 01/16/96 11.0000 J UG/KG 24503 VAL 
70-S-B009-01 570SB00901 Soil 01/16/96 12.0000 J UG/KG 24503 VAL 

170-C-B009-01 570CB00901 Soil 01/16/96 12.0000 uG/KG 24503 VAL 
570-S-B009-02 570SB00902 Soil 01/16/96 19 .OOOO J UG/KG 24503 VAL 
570-S-B010-01 570SB01001 Soil 01/16/96 14 .OOOO J uG/KG 24503 VAL 
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Samples by Chemical Report 
75-09-2 - r ethylene chloride 

>= 1.0000 f o r  uG/KG - Hits Only 

9smpats fD Wt . O r i g  . Tb Type Daze Result; VQttaL Wnies SIN f l  

*** End of Report *** 
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E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2905-00001 - CHARLESTON ZONE E Time: 09:10 

Samples by chemical Report 
117-81-7 - bis(2-~th~lhexyl)phthalate (BEHP) 

>= 1.0000 for UG/KG - Hits Only 

Sample fJ) fl;xt. Or&$+ TD Type ;Date Result VQual Units SDO. # 

005SB00101 Soil 
005S300102 Soil 
005SB00201 Soil 
005SB00202 Soil 
005SB00301 Soil 
005SB00302 Soil 
018SB00101 Soil 
018SB00201 Soil 
018SB00202 Soi 1 
Ol8SBOO4Ol Soil 
018SB00501 Soil 
018SB00502 Soil 
022SB00101 Soi 1 
022CB00101 Soil 
023SB00102 Soil 

RE: 025M000101 Sedmt 
025SB00901 Soil 
025SB01001 Soil 
025CB01001 Soil 
025SB01002 Soil 
025CB01002 Soil 
025SB01101 Soi 1 
054SB00101 Soi 1 
054SB00102 Soil 
054SB00201 Soil 
054SB00202 Soil 
054SB01501 Soil 
054SB01601 Soil 
054SB01701 Soil 
054SB01702 Soil 
054SB01801 Soi 1 
054SB02001 Sail 
054SB02002 Soil 
0545302102 Soi 1 
054SB02202 Soil 
0545802301 Soil 
054SB02302 Soil 
O54SB02401 Soil 
054SB02402 Soi 1 
054SB02502 Soil 
054SB02702 Soi 1 
054SB02901 Soil 
0548303001 Soil 
054SB03002 Soil 
054SB03101 Soil 
054SB03201 Soil 
054SB03202 Soi 1 
065SB00101 Soil 
065CB00101 Soi 1 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

VAZ, 
VAL 
VAL. 
VAL 
VAL 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 2 
2905-00001 - CHARLESTON ZONE E Time: 09:10 
Samples by chemical Report 

117-81-7 - bis(2-~th~lhexyl)phthalate (BEHP) 
>= 1.0000 for  UG/KG - Hits Only 

Soil 10/30/95 
Soil 12/14/95 
Soil 12/01/95 
Soil 01/31/96 
Soil 05/17/96 
Soil 05/17/96 
Soil 05/17/96 
Soil 05/17/96 
Soil 05/20/96 
Soil 05/20/96 
Soil 10/03/95 
Sedmt 09/23/95 
Sedmt 10/12/95 
Sedmt 10/12/95 
Sedmt 10/12/95 
Soil 09/26/96 
Soil 01/09/96 
Soil 08/28/95 
Soil 08/28/95 
Soil 08/28/95 
Soil 08/28/95 
Soil 08/29/95 
Soil 08/29/95 
Soil 08/29/95 
Soil 08/29/95 
Soil 08/29/95 
Soil 08/29/95 
Soil 08/29/95 

Soil 08/29/95 
Soil 08/29/95 
Soil 08/29/95 
Sedmt 10/31/95 
Soil 09/24/96 
Soil 09/24/96 
Soil 09/24/96 
Soil 09/24/96 
Soil 11/09/95 
Soil 11/09/95 
Soil 11/09/95 
Soil 11/09/95 
Soil 11/09/95 

Soil 11/06/95 
Soil 11/07/95 
Soil 11/14/95 
Soil 11/06/95 
Soil 11/13/95 
Soil 11/13/95 

Soil 11/13/95 
Soil 05/29/96 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAZ 
VAL 
VAI, 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 





VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 4 
02/02/98 I 2905-00001 - CHARLESTON ZONE E Time: 09:lO 

Samples by chemical Report 
117-81-7 - bis(2-~th~lhe~yl)phthalate (BEHP) 

I >= 1.0000 for uG/KG - Hits Only 

Soil 09/09/95 
Soil 09/06/95 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 05/16/96 
Soil 09/12/95 
Soil 05/30/96 
Soil 05/30/95 
Sedmt 01/05/96 
Soil 01/04/96 
Soil 01/04/96 
Soil 01/0f /96 
Soil 10/23/95 
Soil 10/23/95 
Soil 10/23/95 
Soil 10/23/95 
Sedmt 09/24/95 
Sedmt 09/24/95 
Soil 09/25/95 
Soil 09/21/95 
Soil 09/21/95 
Soil 09/22/95 
Soil 09/22/95 
Soil 09/22/95 
Soil 09/22/95 
Soil 09/22/95 
Soil 09/22/95 
Soil 09/22/95 
Soil 09/21/95 
Soil 09/21/95 
Soil 05/31/96 
Soil 05/31/96 
Soil 05/31/96 
Soil 05/31/9% 
Soil 05/31/96 
Soil 05/31/96 
Soil 05/31/96 
Soil 05/31/96 
Soil 05/31/96 

Soil 09/17/96 
Soil 09/17/96 
Soil 10/25/95 
Soil 01/04/96 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAZ 
VAL 
VAL 
VAL 
VAL 
VAZl 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 5 
02/02/98 2905-00001 - CHARLESTON ZONE E Time: 09:lO 

Samples by chemical Report 
117-81-7 - bis(2-~thylhexy1)phthalate (BEHP) 

I 
>= 1.0000 for uG/KG - Hits Only 

1 
Sample X! Ext . O r i g .  XD Type bate TbauLt V W l  Units 900 # - 

GDESBOllOl 
GDESB01102 
GDESBO1501 
GDESB01502 
GDESBO1901 
GDESB01902 
GDESB02401 
GDESB02402 
GDESB02501 
GDECB02501 
GDESB02502 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soi 1 
Soil 
Soil 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VkL 
VAL 

*:* End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page : 1 
0 2 / 0 2 / 9 8  2905-00002 - CHARLESTON ZONE E - QUARTERLY SAMPLING Time: 09:46 

Samples by chemical Report 
67-64-1 - Acetone 

2= 1.0000 for uG/L - Hits Only 

I 
Sample ZD a t .  O r i g ,  TD r'grpe D a t e  Rsault VQua3 Units $DO tC 

1 

Water 04/19/96 380.0000 D 
Water 03/21/96 13.0000 
Water 04/19/96 800.0000 D 
Water 11/25/96 10.0000 u 
Water 11/22/96 2.0000 J 
water 03/25/96 56.0000 J 
Water 03 / 2  6 /9 6 7.0000 J 
Water 03/26/96 10,0000 J 
Water 03/25/96 16.0000 J 
Water 03/25/96 11,0000 J 
Water 03/26/96 13.0000 J 
Water 04/01/96 10.0000 J 
Water 04/03/96 22.0000 
Water 03/26/96 11 .OOOO J 
Water 04/02/96 39.0000 
Water 04/03J96 22.0000 J 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAZ. 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2905-00002  - CHARLESTON ZONE - QUARTERLY SAMPLING Time:  09:47 

Samples by chemical Report 
7 5 - 0 9 - 2  - r ethylene chloride 
>= 1 . 0 0 0 0  for UG/L - H i t s  Only 

Sample T;%r f;Fr;d$, TD Yypt3 mw~h l4&srtHt VQmS Waits SDU # 

563-G-W001-03 563GW00103 Water 11 /20 /96  7 . 0 0 0 0  UG/L 27716 VAL 
563-G-WOID-03 563GWOlD03 Water 11/20/96 2 . 0 0 0 0  J UG/L 27716 VAL 
570-G-W003-03 570GW00303 Water 11 /20 /96  8 . 0 0 0 0  UG/L 27716 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  D E S I G N S  Page : 1 
02/02/98 2905-00002 - CHARLESTON ZONE I3 - QUARTERLY SAMPLING T i m e :  09:68 

Samples by chemical Report 
117-81-7 - bis(2-~thy1hexyl)phthalate (BEHP) 

I >= 1.0000 for uG/L - Hits Only 

Sample 2D J i k t  A Q r i g  , fD ~ y p e  h t e  Result vQua3. Units St)G # 

Water 04/23/96 
Water 07/29/96 
Water 07/29/96 
Water 07/19/96 
Water 03/22/96 
Water 07/09/96 
Water 07/09/96 
Water 04/03/96 
Water 08/13/96 
Water 04/23/96 
Water 04/24/96 
Water 11/25/96 
Water 07/09/96 
Water 07/09/96 
Water 03/25/96 
Water 04/04/96 
water 07/19/96 
Water 02/05/97 
Water 07/09/96 
Water 04/05/96 
Water 01/15/97 
Water 03/26/96 
Water 04/05/96 
Water 07/19/96 
Water 04/05/96 
Water 05/10/96 
water 11/14/96 
Water 11/22/96 
Water 10/31/96 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAZ, 

VAL 
VAL 

*** End of R e p o r t  *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Pager 1 

02/02/98 2906-00001 - CHARLESTON ZONE F SOIL (ONLY) Time: 09:48 

Samples by chemical Report 
67-64-1 - Acetone 

s= 1.0000 for UG/KG - Hits Only 

. . .  .... .......................... . . .  :. ............................... . . . . . . . . . . . . . . . . . .  ' .... '... :.,.. .,:.:. : ,,::.:.::.:::;. ..... ........................ 
. . 

. . . . . . . . . . . . . .  . . . . . . . . .  ,,..: ,.::,.: ,.::,.: :; .,>,>, ........ ; : : - C . ~  
:: .;:&->* ;;$jj ;; :; ;::;:;; ;.<,&+;,;+;Q$~&Q ;;;i*n :$jj ;; ;;;;:.;(me;;$:!.;:; ;;mg$;;$$ 2; ;;;;sz;:;;; ; ; @ ~ ~ m & @ g g ~ ~ g ~ ~ a g g g $ m a  ; * 2s;;:; ;: :: '; ; :!;,:!;, :: :: ;:; 
. . . . . .  . . . . . . . . . . . . . . . . . . . . .  ............... .:. .............................. .::. ... :.,... . . . . . . . . . . . . . :  :.:>;,,, .. ,:: ......................... .,.,:.: .. ,: ............... : ........... . .................. ......... .... ...... .................................................... . . . . . . .  . . . . . .  .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .:, .. .: ..:.. ...................... ..;. ....: ; ... ........................... ...; ,.:.. :: ..... ::.: :: :...;...;...:..: . . . . . . . . . . . . . . .  ........ ,,;: .................... ........ ..................... . . . . . . . . . .  ..: I ::..:: : . .  7 ..y. ..... . .. .... . . . 

. . 
. . . . .  ;;~:....:.5~;.;.;...j.;.j~.'...~...~.'.j............ ,.:;,.:::.::.: <.. :.::..:<.,:..::.: .: .: ,::.-.,< :. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

607-S-8002-02 607SB00202 Soil 09/25/96 1000.0000 DJ UG/KG 27064 VAL 
609-S-B001-01 609SB00101 Soil 09/27/96 860.0000 J UG/KG 27133 VAL 
609-C-B002-01 609CB00201 Soil 09/27/96 62 .OOOO J UG/KG 27133 VAL 
620-S-B001-01 620SB00101 Soil 09/16/96 42.0000 UG/KG 26883 VAL 
GDE-C-B009-01 GDECBOO9Ol Soil 09/12/95 98.0000 UG/KG 23484 VAL 
GDE-S-B009-01 GDESB00901 Soil 09/12/95 85.0000 UG/KG 23484 VAL 
GDE-S-B009-02 RE GDESB00902 Soil 09/12/95 40.0000 UG/KG 23484 VAL 

*** End of Report *** 

: 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2906-00001 - CHARLESTON ZONE F SOIL (ONLY) Time: 09:49 

Samples by chemical Report 
75-09-2 -   ethylene chloride 

I 
>= 1.0000 for UG/KG - Hits Only 

004 -5-3004 -01 004SB00401 Soil 09/17/96 
607-S-B001-01 607SB00101 S o i l  09/25/96 
619-s-~004-02 619SB00402 Soil 09/09/96 
619-S-B005-01 619SBOO501 Soil 09/09/96 
619-S-B015-01 RE 619SB01501 Soil 09/17/96 

*** End of Report *** 

6.0000 uG/KG 26979 VAL 
3.0000 J UG/KG 27064 VAL 
98.0000 UG/KG 26816 VAL 
2.0000 J UG/KG 26816 VAL 
2.0000 J UG/KG 26979 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: I 
02/02/98 2906-00001 - CHARLESTON ZONE: F S O I L  (ONLY) Time: 09:50 

Samples by chemical Report 
117-81-7 - bis(2-~thylhexyl)phthalate (BEHP) 

>= 1.0000 for UG/KG - Hits Only 

SampXe ZD Wfz= Qrig+ 7x3 Type kt;~ W&uXr: WwZ  unit;^ =ti- tt- 

004-S-B002-01 004SB00201 Soil 09/17/96 420.0000 J UG/KG 26979 VAL 
004-C-B002-01 004CB00201 Soil 10/25/96 87 .OOOO J ITG/KG 27426 VAL 
109-M-0001-01 109M000101 Soil 10/01/96 420.0000 UG/KG 27162 VAL 
109-M-0003-01 109M000301 Soil 10/01/96 41.0000 J UG/KG 27162 VAL 
607-M-0002-01 607M000201 Soil 10/01/96 3200.0000 J UG/KG 27162 VAL 
607-M-0003-01 607M000301 Soil 10/01/96 980,0000 J ITG/KG 27162 VAL 
607-M-0004-01 607M000401 Soil 10/01/96 2800.0000 J UG/KG 27162 VAL 

609-S-BO01-02 609SB00102 Soil 09/27/96 58.0000 3 UG/KG 27133 VAL 
609-S-B002-01 609SB00201 Soil 09/27/96 84.0000 J UG/KG 27133 VAL 
609-S-B002-02 609SB00202 Soil 09/27/96 47.0000 J UG/KG 27133 VAL 
609-5-B003-02 609SB00302 Soil 09/27/96 53.0000 J UG/KG 27133 VAL 
609-S-BOOS-01 609SS00501 Soil 09/30/96 43,0000 J UG/KG 27133 VAL 
609--s-~006-01 609SB00601 Soil 09/30/96 65.0000 J UG/KG 27133 VAL 
613-M-0001-01 6L3M000101 Soil 09/27/96 120.0000 J UG/KG 27133 VAL 

613-M-0002-01 613M000201 Soil 09/27/96 570.0000 J uG/KG 27133 VAL 
616-S-B002-01 616SB00201 Soil 09/03/96 98.0000 J UG/KG 26816 VAL 
617-S-B001-02 617SB00102 Soil 08/29/96 77 .OOOO J UG/KG 26739 VAL 
617-S-8003-02 617SB00302 Soil 08/30/96 350.0000 J UG/KG 26739 VAL 
617-S-B004-01 617SB00401 Soil 08/30/96 91.0000 J UG/KG 26739 VAL 
517-S-B004-02 617SB00402 Soil 08/30/96 390.0000 UG/KG 26739 VAL 
19-M-0001-01 619M000101 Soil 09/27/96 410.0000 J UG/KG 27133 VAZ, 

619-S-B001-01 619SB00101 Soil 08/26/96 85.0000 J UG/KG 26739 VAL 
619-S-B004-01 619SB00401 Soil 09/09/96 45.0000 J UG/KG 26816 VAL 
619-C-3005-01 619CB00501 Soil 09/09/96 44.0000 3 UG/KG 26916 V U  
619-S-B007-01 619SB00701 Soil 09/12/96 60.0000 J UG/KG 26883 VAL 
619-S-B008-01 619S300801 Soil 09/10/96 1400 .OOOO UG/KG 26883 VAL 
619-S-Boll-01 619SB01101 Soil 09/10/96 57.0000 J UG/KG 26883 VAL 
620-S-B007-01 620SB00701 Soil 01/09/97 1300.0000 UG/KG 28136 VAL 
GDF-S-B002-01 GDFSB00201 Soil 10/04/96 140.0000 J UG/KG 27162 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2906-00005 - CHARLESTON ZONE F DPT SOIL AND GW Time: 09:52 

Samples by Chemical ~ e p o r t  
67-64-1 - Acetone 

>= 1.0000 for All Concentration units - Hits Only 

Sample 3cD Bxt, Orig ,  TD Type ;Dace 'Ra&uIt -E Units StXi Q 

613-5-P027-01 613SP02701 Soil 09/14/96 170.0000 UG/KG 26964 VAL 
613-G-P035-01 613GP03502 Water 09/16/96 18.0000 UG/L 26964 VAL 
613-G-P036-01 613GP03601 Water 09/09/96 4.0000 J UG/L 26864 VAL 
613-G-P038-01 613GP03801 Water 09/16/96 8.0000 3 UG/L 26964 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02 /98  2906-00005 - CHARLESTON ZONE F DPT SOIL AND GW Time: 09:53 

Samples by chemical Report 
75-09-2 -  ethylene chloride 

I >= 1.0000 f o r  A l l  concentration Units - H i t s  Only 

Sample ZD Ext. U r i g .  TD Type Data Result: VQu41,Z Units 3DCi # 

607SP026 Soi l  09/18/96 
607SP028 Soil 09/18 196 
607GP027 Water 09/18/96 
60753029 Soi l  09/13/96 
607GP029 Water 09/18/96 
607SP030 Soil 09/18/96 
613SP00201 Soil  09/13/96 
613SP01401 Soil 09/12/96 
613SP02001 Soil  09/11/96 
613SP02301 Soil  09/14/96 
613SP02601 Soil 09/15/96 
613SP02701 Soil 09/14/96 
613SP05101 Soil  08/27/96 

*** End of Report *** 

14.6000 UG/KG 00001 
14.2000 UE/KG 00001 
4.2500 UG/L 00001 
15.6000 UG/KG 00001 
4.6000 UG/L 00001 
15.6000 UG/KG 00001 
1.0000 J UG/KG 26913 VAL 
2.0000 J UG/KG 26913 VAL 
2.0000 J UG/KG 26864 VAL 

50.0000 UG/KG 26964 VAL 
50.0000 UG/KG 26964 VAL 
3 .OOOO J UG/KG 26964 VAL 
4.0000 J UG/KG 26756 VAL 



VCAEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page : 1 

02/02/98 2906-00005 - CHARLESTON ZONE F DPT SOIL AND GW Time: 09:53 
Samples by chemical Report 

117-81-7 - bis (2-~thy1hexyl)phthalate (BEHP) 
>= 1.0000 for All concentration Units - Hits Only 

Sample ZT) Exkx ax&$+ XI3 mi3 $kt& mdulz tff;tual 'VInits SL?(?I # 

613-S-Pool-01 613SP00101 Soil 09/12/96 120.0000 J UG/KG 26913 VAL 
613-C-Pool-01 613CP00101 Soil 09/12/96 98.0000 J UG/KG 26913 VAL 
613-G-P003-01 RE 613GP00301 Water 08/29/96 2.0000 J UG/L 26756 VAL 
613-S-PO09-01 613SP00901 Soil 08/23/96 130.0000 J UG/KG 26756 VAL 
613-S-PO21-01 613SP02101 Soil 08/29/96 47.0000 J UG/KG 26756 VAL 
613-S-PO22-01 613SP02201 Soil 09/15/96 140.0000 J W / K G  26964 VAL 
613-S-P023-01 613SP02301 Soil 09/14/96 68.0000 J UG/KG 26964 VAL 
613 -S-PO25-01 613SP02501 Soil 08/28/96 380.0000 J UG/KG 26756 VAL 
613-G-P025-01 613GP02501 Water 08/29/96 100.0000 J UG/L 26756 VAL 
613-S-P026-01 613SP02601 Soil 09/15/96 79.0000 3 UG/KG 26964 VAL 
613-5-P027-01 613SP02701 Soil 09 /14 /9 6 41.0000 J UG/KG 26964 VAL 
613-5-PO33-01 613SP03301 Soil 08/28/96 380.0000 UG/KG 26756 VAL 
613--G-~033-01 613GP03301 water 08/28/96 ~ O O . O O O O  UG/L 26756 VAL 
613-G-P035-01 RE 613GP03501 Water 09/16/96 4 .0000 J UG/L 26964 VAL 
613-G-P037-01 613GP03701 Water08/30/96 3.0000 J UG/L 26797 VAL 
613-S-P041-01 613SP04101 Soil 09/10/96 45.0000 J UG/KG 26864 VAL 
613-S-PO42-01 613SP04201 Soil 09/03/96 67.0000 J UG/KG 26797 VAL 
6 1 3 - G - P o ~ ~ - Q ~  613GP04201 water09/03/96 4 .OOOO J UG/L 26797 VAL 
613-S-P050-01 613SP05001 Soil 09/04/96 130.0000 J UG/KG 26797 VAL 
<13-G-POSO-01 613GP05001 Water 09/04/96 1.0000 J UG/L 26797 VAt 
L3-S-P056-01 613SP05601 Soil 09/03/96 73 .OOOO J UG/KG 26797 VAL 

613-G-P057-01 613GP05701 Water 08/30/96 4 .OOOO J UG/L 26797 VAL 
613-5-POS8-01 613SP05801 Soil 08/30/96 43 .OOOO J UG/KG 26797 VAL 
613-G-P058-01 613GP05801 Water 08/30/96 3.0000 J UG/L 26797 VAL 
613-G-P059-01 613GP05901 Water 09/03/96 4 .OOOO J UG/L 26797 VAL 
613-G-P060-01 613GP06003 water09/04/96 4,0000 J UG/L 26797 VAL 
613-5-PO61-01 613SP06101 Soil 09/16/96 190.0000 J UG/KG 26964 VAL 
613-S-P062-01 613SP06201 Soil 09/16/96 63.0000 J UG/KG 26964 VAL 
613-S-PO63-01 613SP06301 Soil 10/16/96 110.0000 J UG/KG 27338 VAL 
613-5-PO65-01 6b3SP06501 Soil 10/14/96 150.0000 J UG/KG 27307 VAL 
613-S-PO66-01 613SP06601 Soil 10/13/96 49.0000 J UG/KG 27307 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page : 1 
02/02/98 2907-00001 - CWESTON ZONE G SOIL (ONLY) Time: 09:54  

Samples by chemical Report 
67-64-1 - Acetone 

I 
>= 1.0000 for uG/KG - Hits Only 

Samplt X f l  Ext . O r i g  . XD 'ISlpe D a t ~  Rsault VQuaf. Unite SDG # 

006-S-BO01-02 006SB00102 Soil 09/19/96 540.0000 D UG/KG 27016 VAL 
638-S-B004-02 638SB00402 Soil 09/19/96 120.0009 D UG/KG 27016 VAL 
GDG-S-B007-01 GDGSB00701 Soil 01/08/97 12 .OOOO J UG/KG 28114 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2907-00001 - CHARLESTON ZONE G SOIL (ONLY) Time: 09:54 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

>= 1.0000 f o r  UG/KG - Hits Only 

EiamE32e 213. k t  K Or$$+ TD 'Z'ypB Date %Su%t VQWL W z i i x ; ~  $ 

628-S-B001-02 628SB00102 Soil 10/01/96 32.0000 UG/KG 27159 VAL 
638-S-BOO4 -02 63 8SB00402 Soil 09/19/96 10.0000 UG/KG 27016 VAL 
GDG-S-B002-02 RE GDGSB00202 Soil 08/26/96 10.0000 J UG/KG 26725 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02 /98  2907-00001 - C W E S T O N  ZONE G SOIL (ONLY) T i m e :  09:55  
Samples by chemical Report 

117-81-7 - bis(2-~thylhexy1)phthalate (BEHP) 
>= 1.0000 for uG/KG - Hits Only 

Sample ZD k t .  Qri#+ TD m a  D a t ~  l4~su%t VQm5, Unit;s SPG # 

636-C-B002-01 636CB00201 Soil 09/11/96 420.0000 UG/KG 26879 VAL 
637-M-0001-01 637MOOOl01 Soil 03/19/97 190.0000 J E / K O  28896 VAL 
637-S-B002-01 637SB00201 Soil 09/13/96 84.0000 3 UG/KG 26938 VAL 
637-S-3005-01 637SB00501 Soil 0 9 / 1 3 f 9 6  160.0000 J WG/KG 26938 VAL 
637-C-B005-01 637CB00501 Soil 09/13/96 40.0000 J UG/KG 26938 VAL 
638-S-B001-02 638SB00102 Soil 09/10/96 700.0000 UG/KG 26879 VAL 

*** End of Report *** 

- 

! 



- 

VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
0 2 / 0 2 / 9 8  2907-00002 - CHARLESTON ZONE G QUARTERLY GW Time:  09 :56  

Samples by Chemical ~ e p o x t  
6 7 - 6 4 - 1  - Acetone 

I >= 1.0000 f o r  UG/L - Flits Only 

Sample XD Ext. Orig, f D  Type Data Result VQ-l Units SDU # 

Water 12/09/97  
Water 12 /11 /97  
Water 12/09/97  
Water 12 /08 /97  
Water 12 /09 /97  
Water 12/10/97  
Water 04/30/97 
Water 04/30/97  
Water 04/30/97 
Water 12 /10 /97  
Water 09/15/97  
Water 12/11/97  
Water 06/10/97 

NV 
NV 
Nv 
NV 
NV 
NV 
VAL 
VAL 
VAL 
NV 
VAL 
NV 
VAL 

*** End of R e p o r t  *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2907-00002 - CHARLESTON ZONE G QUARTERLY GW Time: 09:56 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

>= 1.0000 for UG/L - Hits Only 

[ ~~1~ 3x1 E.xt A Qri$+ ED Type Z?~CB Result VQwmJ. Umit;s 9DG 9 

008-G-W002-04 008GW00204 Water 12/09/97 5,0000 UG/L 32103 NV 
008-G-W003-04 008GW00304 Water 12/11/97 4 .OOOO JB UG/L 32103 NV 
008-G-W004-04 008GW00404 Water 12/09/97 4.0000 J UG/L 32103 NV 
008-G-W006-04 OD8GW00604 Water 12/09/97 4.0000 J UG/L 32103 NV 
636-G-W001-04 636GW00104 Water12/11/97 5.0000 B UG/L 32103 NV 
637-G-W003-A3 637GW003A3 Water 12/10/97 6.0000 UGJL 32103 NV 
638-G-W001-04 638GW00104 Water 12/11/97 6 .OOOO B UG/L 32103 NV 
GDG-G-W001-04 GDGGW00104 Water 12/16/97 9.0000 B UG/L 32225 NV 
GDG-G-WOO2 -04 GDGGW00204 Water 12/15/97 11.0000 B UG/L 32225 NV 
GDG-G-WOZD- 04 GDGGWOlDO4 Water 12/16/97 6.0000 B UG/L 32225 NV 
GDG-G-W02D-04 GDGGW02D04 Water 12/15/97 8.0000 B UG/L 32225 NV 

*-** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2907-00002 - CHARLESTON ZONE G QUARTERLY GW Time: 09:57 
Samples by Chemical Report 

117-81-7 - bis(2-~thy1hexyl)phthalate (BEHP) 
>= 1.0000 for UG/L - Hits only 

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  ...... : .......... ~ . . . .  ............................................................................................. . . : .......:I . : :;.. ...I: ."." .......:. i l  . . . . . . .  :::.. ,:.:.:.-,.. ....... ...;..'?. I.. ........ "'.. . . :  ... .'" ............................................ ..... ."'.. '" " . ..:. . . . . . .  . . .,.:,... ......................... ........................... 
: . . .  ,3-& j ;; JJ+J ;!;:;;;!;:;.!;;&+$-;!;[~~g$$ ;ggfJ ::;;,:; ; ,  %;-& 5 E;$mG#;;;;;;;z,;.;:;, ;;.;:~j;;j;;:$:;~:..;;;~&&&g~yQ~gi;$:~aFgg; ;:;§m ;:;# : yj F; ;;;.::.j.f;, :<::;:.:. .:.: I.'.) 

. . .  . . . . . . . .  ............ ............... . . . . . . . . . . . . . . . . . . .  :. ..::..::.. ...... : :...:..::..::.. .-;. ..... : .................................... ......................................... .:. .............................................. ....................... ...... ....................... ........ ....... ................. . . . . . . . . . . . . . . . .  . . . . . . . .  ................................. : ............ ::.:.: . . . . . . .  ........................................... . . .  :.: ...:... ....................... ..................... ..... ........... .. ... . . . . . . . .  ............................................... . . .  . . . . . . . . . . . . . . . . . . . .  .: . " " . . . . . . . . . . . . . . . . . . . . . . . . . .  .... .......................................................... ,-,,:,,:,:, .................... : > i: ;.; :. .:.: : ? - . .  
. . . . . . . . . . . . . . .  . . . . . . . . . . .  ;.. ./:..I: .: ,:.,:,;::::ji';:: ji:;::..:..:. .:.;, :., ::.:.> :' ..." ..".".. 

008-G-W004-01 008GW00401 Water 11/15/96 46.0000 UG/L 27651 VAL 
706-G-W001-A3 706GW001A3 Water 12/12/97 10.0000 B UG/L 32103 NV 
FDS-G-W02A-01 FDSGW02AOl Water 01/16/97 2.0000 J UG/L 28185 VAL 
FDS-H-W02A-01 FDSHWOtAOl Water 01/16/97 1.0000 J UG/L 28185 VAL 
FDS-G-W02C-01 FDSGW02COl Water 01/16/97 1.0000 5 UG/L 28185 VAL 
GDG-G-W001-04 GDGGW00104 Water 12/16/97 4.0000 J UG/L 32225 NV 
GDG-G-W002-04 GDGGW00204 Water 12/15/97 6.0000 JB UG/L 32225 NV 
GDG-G-WOlD-04 GDGGWOlD04 Water12/16/97 5.0000 J UG/L 32225 NV 

*** End of Report *** 

.: 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2907-00005 - CHARLESTON ZONE G DPT SOIL AND GW Time: 09:58 

Samples by Chemical Report 
117-81-7 - bis(2-~thy1hexyl)phthalate (BEHP) 

I 
>= 1.0000 f o r  All concentration Units - Hits Only 

Sample SP at. Orig. TD Qpa Date Reault VQual, Units S0G # I 
FDS-S-C030-01 FDSSC03001 Soil 12/04/96 
FDS-S-C051-01 PD5SC05101 Soil 01/33/97 
FDS-S-C095-01 FDSSC09501 Soil 12/05/96 
FDS-C-C097-01 FDSCC09701 Soil 12/05/96 
FDS-S-C114-01 FDSSC11401 Soil 12/05/96 
FDS-S-HO24-01 FDSSH02403 Soil 10/21/96 

***  End of Report ***  

86.0000 J UG/KG 27869 VAL 
1500.0000 UG/KG 28314 VAZI 
47.0000 J UG/KG 27869 VAL 
67.0000 J UG/KG 27869 VAL 
46.0000 J UG/KG 27869 VhL 
55.0000 J UG/KG 27377 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 0064-00001 - NAV& BASE CHARLESTON ZONE H (NBCH) Time: 09:59 

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Hits Only 

Sm@B& XD E x t ,  @rig, TD PaCS IbauZt VQmkS, Urkkta SDG 4$ 

009-M-0011-01 009M001101 Soil 09/09/94 220.0000 UG/KG CHS12 VAL 
009-M-0015-01 009M001501 Soil 09/09/94 350.0000 UG/KG m s 1 2  VAL 
013-S-B004-01 RE 013SB00401 Soil 08/12/94 43 .OOOO J UG/KG CHS02 VAL 
013-S-B005-01 013S800501 Soil 08/12/94 51.0000 UG/KG CHSOP VAL 
013 -S-B006-01 013SB00601 Soil 08/12/94 98.0000 UG/KG CHSO2 VAL 
013-S-B007-01 013SB00701 Soil 08/12/94 81.0000 UG/KG CHSO2 VAL 
013-S-B008-01 013SB00801 Soil 08/12/94 98.0000 J UG/KG CHSO2 VAL 
013-S-BOOB-02 013SB00802 Soil 08/12/94 84.0000 UG/KG CHS02 VAL 
013-S-B009-01 013SB00901 Soil 08/12/94 80.0000 UG/KG CHSO2 VAL 
013-S-3010-01 013SB01001 Soil 08/12/94 66.0000 UG/KG CHSO2 VAL 
013-S-B010-02 013SB01002 Soil 08/12/94 44.0000 UG/KG CHS02 VAL 
013-S-Boll-01 013SB01101 Soil 08/12/94 62.0000 J UG/KG CHS02 VAL 
013--s-~011-02 013SB01102 Soil 08/12/94 92.0000 UG/KG CHSO2 VAL 
013-S-B012-01 013SB01201 Soil 08/12/94 190.0000 UG/KG CHSO2 VAL 
013-S-8012-02 013SB01202 Soil 08/12/94 180.0000 UG/KG CHS02 VAL 
013-S-B013-01 013SB01301 Soil 08/12/94 90.0000 UG/KG a1502 VAL 
013-S-B013 -02 013SB01302 Soil 08/12/94 1800.0000 J UG/KG CHSO2 VAL 
013-5-B014-01 013SB01401 Soil 08/15/94 92.0000 UG/KG CHSO2 VAL 
013-S-B014-02 013SB01402 Soil 08/15/94 62.0000 J UG/KG CHS02 VAL 
'13-S-B015-01 013SB01501 Soil. 08/15/94 81.0000 UG/KG CHS02 VAL 
13-S-B016-01 013SB01601 Soil 08/15/94 190.0000 UG/KG CHSO2 VAL 

013-S-B017-01 013SB01701 Soil 08/15/94 160.0000 UG/KG CHS03 VAL 
013-5-8017-02 013SB01702 Soil 08/15/94 31.0000 UG/KG CHS03 VAL 
013-S-B018-01 013SB01801 Soil 08/15/94 33.0000 UG/KG CHS03 VAL 
013-S-B018-02 013SB01802 Soil 08/15/94 86.0000 UG/KG CHS03 VAL 
013-S-B019-01 013SB01901 Soil 08/15/94 28.0000 UG/KG CHS03 V U  
013-S-B019-02 013SB01902 Soil 08/15/94 42.0000 uG/KG CHS03 VAfi 
013-S-B020-01 013SB02001 Soil 08/15/94 150.0000 UG/KG CHS03 VAL 
013-S-B020-02 013SB02002 Soil 08/15/94 49.0000 UG/KG CHS03 VAL 
013-S-B021-01 013SB02101 Soil 08/15/94 25.0000 3 UG/KG CHS03 VAL 
013-5-B021-02 013SB02102 Soil 08/15/94 23.0000 J UG/KG CHS03 VAL 
014 -S-Wool-14 014SW00114 Soil 09/22/94 136.0000 UG/KG APXO8 VAL 
015-S-B001-01 015SB00101 Soil 09/10/94 36.0000 UG/KG C H S ~ ~  VAL 
015-S-B001-02 015SB00102 Soil 09/10/94 60.0000 UG/KG CHSll VAL 
015-S-B002-01 015SB00201 Soil 09/10/94 13.0000 J UG/KG C H S ~ ~  VAL 
015-S-3002-02 015SB00202 Soil 09/10/94 85.0000 UG/KG C H S ~ ~  VAL 
015-S-B003-01 015SB00301 Soil 09/10/94 69.0000 J UG/KG C H S I ~  VAL 
015-S-B003-02 RE 015SB00302 Soil 09/10/94 91.0000 J UG/KG CHSl1 VAL 
015-S-B004-01 015SB00401 Soil 09/12/94 27.0000 J UG/KG CHS13 VAL 
015-S-BOO4 -02 015SB00402 Soil 09/12/94 83.0000 UG/KG CHS13 VAL 
017-S-B003-01 017SB00301 Soil 08/16/94 13.0000 J UG/KG CHS04 VAL 
017-S-BOO3-02 0178800302 Soil 08/16/94 12.0000 J UG/KG CHSO~ VAL 
017-S-B004-01 017SB00401 Soil 08/16/94 31.2000 UG/KG CHS04 VAL4 
017-5-BOO4 -02 017SB00402 Soil 08/16/94 . 40.4000 UG/KG CH504 VAL 
017-S-B005-02 017SB00502 Soil 48/17/94 69.2000 J UG/KG CHSO4 VAL 
17-S-B006-01 017SB00601 Soil 08/16/94 14.4000 J UG/KG CHS04 VAL 

~17-S-B006-02 017SB00602 Soil 08/16/94 60.9000 J UG/KG CHS04 VAL 
017-S-B007-01 017SB00701 Soil 08/17/94 23.3000 J tTG/KG CHS04 VAL 
017-S-B007-02 017SB00702 Soil 08/17/94 176.0000 UG/KG CHS04 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 2 
02/02/98 0064-00001 - NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 09:59  

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 fox All concentration Units -  its Only 

Sample EQ Ext  . fSrig+ TD 'gyp& Date ~ s u ; f ; t  VQwX U a i t ; ~  §DO # 

017-S-BO08-01 017SB00801 Soil 08/17/94 34.7000 UG/KG CHSO4 VAL 
017-S-B008-02 017S300802 Soil 08/17/94 110.0000 UG/KG CHS04 VAL 
017-S-B009-02 017SB00902 Soil 08/17/94 56.5000 UG/KG CHS04 VAL 
017-S-Bolo-02 017SB01002 Soil 08/17/94 16.9000 J UG/KG C H S O ~  VAL 
017-S-Boll-01 017SB01101 Soil 08/17/94 195.0000 UG/KG CHS05 VAL 
017-S-Boll-02 017SB01102 Soil 08/17/94 87 .lo00 UG/KG CHSO5 VAL 
019-S-B001-01 019SB00101 Soil 08/27/94 21.0000 J UG/KG CHSO7 VAL 
019-S-BOO1-02 019SB00102 Soil 08/27/94 42.0000 UG/KG CHS07 VAL 
019-S-B002-01 019SB00201 Soil 08/27/94 31.0000 UG/KG CHS07 VAL 
019-S-3003-01 019SB00301 Soil 08/29/94 20.0000 J W / K G  CHS08 VAL 
019-S-B004-01 019SBOOQOI Soil 08/29/94 33.0000 UG/KG CHS08 VAL 
019 -5 -3004 -02 019S300402 Soil 08/29/94 47.0000 UG/KG CHSOB VAL 
121--s-8001-01 121SB00101 Soil 08/26/94 38.0000 UG/KG CHSO7 VAL 
121-S-B002-01 121SB00201 Soil 08/26/94 130.0000 UG/KG CHSO7 VAL 
121-C-B002-01 121CB00201 Soil 08/26/94 257.0000 J UG/KG APX02 VAL 
121-S-B003-01 121SB00301 Soil 08/26/94 L5.0000 J UG/KG CHS08 VAL 
121-S-B004-01 121SB00401 Soil 08/26/94 26.0000 J UG/KG CHS07 VAL 
138-S-B001-01 138S300101 Soil 08/29/94 56.0000 UG/KG CHS08 VAL 
138-S-BO01-02 138SB00102 Soil 08/29/94 96.0000 UG/KG CHS08 VAL 
'38-5-B002-02 138SB00202 Soil. 08/29/94 21.1000 J UG/KG CHSO9 VAL 
38-5-B003-01 138SB00301 Soil 08/29/94 52 -5000 UG/KG CHSO9 VAL 

138-S-B003-02 138SB00302 Soil 08/29/94 37 -4000 UG/KG CHSO9 VAL 
159-M-0001-01 159M000101 Soil 06/20/95 210.0000 5 UG/KG CHS46 VAL 
159-S-B001-02 159SB00102 Soil 06/19/95 67.0000 3 UG/KG CHS46 VAL 
159-S-B005-01 159SB00501 Soil 06/19/95 41.0000 J UG/KG CHS46 VAL 
159-S-Boll-02 159SB01102 Soil 06/19/95 180,0000 J UG/KG CHS46 VAL 
159-S-B012-02 159SB01202 Soil 06/19/95 170.0000 J UG/KG CHS46 VAL 
178-S-B006-02 178SB00602 Soil 08/25/94 52.0000 UG/KG CHSO7 VAL 
649-S-B004-01 649SB00401 Soil 08/22/94 25.2000 J UG/KG CHSOS VAL 
653-S-B001-01 653SB00101 Soil 08/26/94 50.0000 J UG/KG CHSO8 VAL 
653-5-BOOT-02 653SB002.02 Soil 08/26/94 76.0000 UG/KG CHS08 VAL 
653-S-B002-01 653SB00201 Soil 08/26/94 25 .OOOO J UG/KG CHS08 VAL 
653-S-B003-01 653SB00301 Soil 08/26/94 110.0000 UG/KG CHSOB VAL 
653-C-B003-01 653CB00301 Soil 08/26/94 153.0000 J UG/KG APX02 VAL 
653-S-B003-02 653SB00302 Soil 08/26/94 83.0000 J UG/KG CHS08 VAL 
653-S-8004-01 653SB00401 Soil 08/26/94 59.0000 UG/KG CHS08 VAL 
654-S-B001-01 654SB00101 Soil 09/07/94 54.0000 UG/KG C H S ~ O  VAL 
654 -S-B001-02 654SB00102 Soil 09/07/94 85.0000 J UG/KG CKSlO VAL 
654-S-B002-01 654SB00201 Soil 09/07/94 52.0000 UG/KG CHSIO VAL 
654-S-B002-02 654SBOO202 Soil 09/07/94 91.0000 UG/KG CHSlO VAL 
654-S-B003-01 654SB00301 Soil 09/07/94 77.0000 UG/KG CHSlO VAL 
654-S-B003-02 654SB00302 Soil 09/07/94 210.0000 J UG/KG CHSIO VAL 
654-S-B006-02 654SB00602 Soil 09/07/94 1700.0000 J UG/KG C H S ~ O  VAL 
654-S-B007-01 654SB00701 Soil 09/07/94 4000.0000 J UG/KG CHSll VAL 
655-5-8001-01 655SB00101 Soil 09/01/94 290.0000 UG/KG C H S ~ O  VAL 
i5-S-B001-02 655SB00102 Soil 09/01/94 72.0000 UG/KG CHS10 VAL 

055-S-B002-01 6558800201 Soil 09/01/94 26.0000 J UG/KG CHSlO VAL 
655-S-8003-01 655SB00301 Soil 09/01/94 17.0000 J UG/KG CHSLO VAL 
655-S-~003-02 655SB00302 Soil 09/01/94 77.0000 UG/KG C H S ~ O  VAL 

1 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 3 
0 2 / 0 2 / 9 8  0064-00001 - NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 09:59 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Hits Only 

Bsartple z& &ktx Stx&g+ 312 Da1;e f tsmt~t  ~ a u s l Z  Units 9 
-. 

655-5-BOO4 -01 655SB00401 Soil 09/01/94 20.0000 J UG/KG CHSlO VAL 
655-S-B004-02 655SB00402 Soil 09/01/94 140 .OOOO UG/KG C H S ~ O  VAL 
655-S-BOOS-01 655SB00501 Soil 09/07/94 26.0000 J UG/KG C R S ~ O  VAL 
655-5-B005-02 655SB00502 Soil 09/07/94 180.0000 UG/KG CHSlO VAL 
655-5-B006-01 655SB00601 Soil 09/07/94 230.0000 UG/KG CHSlO VAL 
655-S-B007-01 655S800701 Soil 09/07/94 29.0000 UG/KG CHSIO VAL 
655-S-B008-01 655SB00801 Soil 10/11/94 4400.0000 UG/KG CHS21 VAL 
655-S-SGC9-01 SGCS800901 Soil 10/12/94 180.0000 UG/KG CHS21 VAL 
656-S-8002-02 656SB00202 Soil 08/09/94 210.0000 UG/KG CHSOl VAL 
659-S-B002-02 659SB00202 Soil 08/31/44 71.1000 J UG/KG CRSO9 VAL 
659-S-B004-01 659SB00401 Soil 08/31/94 8.7500 J UG/KG CHSO9 VAL 
659 -S -BOO4 -02 659SB00402 Soil 08/31/94 45.6000 J UG/KG CHSO9 VAL 
660--s-~002-01 660SB00201 Soil 08/25/94 23.0000 J UG/KG CHS07 VAL 
660-C-BOO5-01 660CB00501 Soil 08/24/94 73.7000 UG/KG APXO2 VAL 
662-S-B001-02 662SB00102 Soil 08/15/94 28.0000 J UG/KG CHS03 VAL 
662-S-B002-01 662SB00201 Soil 08/15/94 27.0000 UG/KG CHS03 VAL 
662 - S-3002 - 02 662SB00202 Soil 08/15/94 25 .OOOO J UG/KG CHS03 VAL 
662-S-B003-01 662SB00301 Soil 08/15/94 33.0000 UG/KG CHS03 VAZl 
662-S-B004-02 662SB00402 Soil 08/15/94 79.0000 UG/KG CHS03 VAL 
'63 - S -BOO4 - 02 663SB00402 Soil 08/31/94 46.4000 J UG/KG CH509 VAL 
63-S-B005-02 663SB00502 Soil 08/31/94 32.1000 J UG/KG CHSO9 VAL 

665-S-B002-01 665SB00201 Soil 08/26/94 34.0000 UG/KG CHS07 VAL 
665-S-B002-02 665SB00202 Soil 08/26/94 40.0000 uG/KG CHS07 VAL 
665-5-8003-01 665S300301 Soil 08/26/94 210.0000 UG/KG CHSO7 VAL 
665-5-B003-02 665SB00302 Soil 08/26/94 96.0000 uG/KG CHSO7 VAL 
665-S-BOO4 -02 665SB00402 Soil 08/26/94 59.0000 UG/KG C H SO~ VAL 
666-5-B001-02 666SB00102 Soil 08/23/94 8 .I200 J uG/KG CHSO5 VAL 
666-S-B003-02 6668800302 Soil 08/23/94 9.6400 J UG/KG CHSOS VAL 
667-S-B001-01 667SB00101 Soil 08/29/94 82.0000 UG/KG CHSO8 VAL 
667-S-3001-02 667SB00102 Soil 08/29/94 25.0000 J UG/KG CHS08 VAL 
667-S-8002-01 667SB00201 Soil 08/29/94 44.0000 UG/KG CHSOB VAL 
667-S-8002-02 667SB00202 Soil 08/29/94 62.0000 UG/KG CHS08 VAL 
667-5-B003-01 667SB00301 Soil 08/29/94 120.0000 UG/KG CHS08 VAL 
667-S-BOO3-02 667SB00302 Soil 08/29/94 66.0000 UG/KG CHSOI VAL 
667-S-B004-01 667SB00401 Soil 08/29/94 34.0000 UG/KG CHS08 VAL 
667-S-BOO4 -02 667SB00402 Soil 08/29/94 780.0000 UG/KG CHS08 VAL 
670-S-B002-01 670SB00201 Soil 09/10/94 78.0000 J UG/KG CHSll VAL 
670-S-3002-02 670SB00202 Soil 09/10/94 62.0000 UG/KG C H S ~ ~  VAL 
670-S-BOOS-02 670SB00502 Soil 09/13/94 34 .OOOO J UG/KG CHS13 VAL 
670-5-B007-02 670SB00702 Soil 09/12/92 120.0000 UG/KG CHS13 VAL 
670-S-Bolo-02 670SB01002 Soil 09/13/94 44.0000 J UG/KG CHS13 VAL 
670-S-B012-02 670SB01202 Soil 09/12/94 93.0000 UG/KG ~ ~ 5 1 1  VAL 
670-S-B013-01 670SB01301 Soil 09/12/94 36.0000 J UG/KG C H S ~ ~  VAL 
670-S-B014 -02 670SB01402 Soil 09/12/94 43.0000 UG/KG CHS13 VAL 
670-S-B016-01 670SB01601 Soil 09/14/94 67.0000 J UG/KG CHSl4 VAL 
'0-5-BO16-02 670S301602 Soil 09/14/94 96.0000 J UG/KG CHSl4 VAL 

070-S-B017-02 670SB01702 Soil 09/14/94 200.0000 UG/KG CHSl4 VAL 
670-S-B018-02 670SB01802 Soil 09/14/94 66.0000 UG/KG m s l 4  VAL 
670-S-B021-02 670S802102 Soil 09/14/94 98.0000 UG/KG CHS14 VAL 
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02/02/98 0064-00001 - NAVAL BASE CHARZESTON ZONE H (NBCH) T i m e :  09:59 

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Hits Only 

s~l tnpZe ;ZD &t &if#+ XD Type , , rzasult -3 UnkEfi mu & 

670-5-8022-02 670SB02202 Soil 09/14/94 110.0000 UG/KG CHSl4 VAL 
670-5-B023-02 670SB02302 Soil 09/23/94 43.0000 UG/KG mS14 VAL 
670-S-B024-01 670SB02401 Soil 09/23/94 43.0000 UG/KG CHS14 VAL 
670-5-8024-02 670SB02402 Soil 09/23/94 140.0000 J UG/KG CHSl4 VAL 
684 -M-0001-01 684M00101 Soil 09/24/94 361.0000 J UG/KG APXOS VAL 
684-M-0002-01 RE 684M00201 Soil 09[24/94 156.0000 UG/KG APXO9 VAL 
684-S-B008-02 684SB00802 Soil 09/19/94 80.5000 UG/KG APX05 VAL 
684 -S -BOO9 -01 684S300901 Soil 09/19/94 7.6000 J UG/KG APX05 VAL 
684-S-B009-02 684SB00902 Soil 09/19/94 112.0000 J UG/KG APXOS VAL 
684-S-Boll-02 684SB01102 Soil 09/20/94 60.6000 J UG/KG APXOS VAL 
684-S-B019-01 684SB01901 Soil 09/21/94 97.4000 J UG/KG APX07 VAL 
684-5-8019-02 684SB01902 Soil 09/21/94 76.0000 J UG/KG APXO7 VAZ 
6841s-~022-02 684SB02202 Soil 09/21/94 284.0000 UG/KG APX07 VAL 
684-5-3023-02 684SB02302 Soil 09/21/94 113.0000 UG/KG APX07 VAL 
684 -S-8024 -02 684SB02402 Soil 09/21/94 99.9000 UG/KG APXO7 VAL 
684-S-B025-02 684SB02502 Soil 09/21/94 79.0000 UG/KG A P X O ~  VAL 
G80 - S -BOO3 - 01 GDHSBlOlOl Soil 02/03/95 160.0000 UG/KG CHS34 VAL 
GDH-S -BOO3 -02 GDHSBO 03 02 Soil 09/27/94 28.0000 J UG/KG CHSl5 VAL 
GDH-S-B008-02 GDHSB00802 Soil 09/27/94 27.0000 J UG/KG CHS15 VAL 
'DH-S-B009-02 GDHSB00902 Soil 09/27/94 20.0000 J UG/KG CHS15 VAL 
JH-S-B010-02 GDHSB01002 Soil 09/27/94 100.0000 UG/KG CHS15 VAL 

GDH-S-Boll-01 GDHSBOllOl Soil 09/27/94 20.0000 J UG/KG CHS14 VAL 
GDH-S-Boll-02 GDHSB01102 Soil 09/27/94 340.0000 UG/KG CHSl4 VAL 
GDH-S-B012-01 GDHSBOl2Ol Soil 09/27/94 22.0000 J UG/KG CHS14 VAL 
GDH-S-B017-02 GDHSB01702 Soil 10/03/94 70.0000 UG/KG CHS16 VAL 
GDH-S-B018-01 GDfISB01801 Soil 10/03/94 27.0000 J UG/KG CHS16 VAL 
GDH-S-B020-02 GDHSB02 0 0 2 Soil 10/03/94 52.0000 UG/KG CHS16 VAL 
GDH-S-B022 -01 GDHSB02201 Soil 10/03/94 150.0000 UG/KG CHS16 VAL 
GDH-S-B026-02 GDHSB02602 Soil 10/04/94 16.0000 J UG/KG CHS17 VAL 
GDH-S-B027-02 GDHSB02 702 Soil 10/04/94 30.0000 UG/KG CHS17 VAL 
GDH-S-B028-01 GDHSB02801 Soil 10/04/94 17.0000 J UG/KG CHS17 VAL 
GDH-S-B029-01 GDHSBO2901 Soil 10/04/94 18.0000 J UG/KG CHS17 VAL 
GDH-S-B031-02 GDHSB03102 Soil 10/04/94 20.0000 J UG/KG CHS17 VAL 
GDH-S-B032-01 GDHSB03201 Soil 10/04/94 22.0000 J UG/KG CHS17 VAL 
GDH-S-B032-02 GDHSB03202 Soil 10/04/94 530.0000 UG/KG CHS17 VAL 
GDH-S-B033-01 GDHSB03301 Soil 10/04/94 21.0000 J UG/KG CHS17 VAL 
GDH-S-B033 -02 GDHSB03302 Soil 10/04/94 30.0000 J UG/KG CHS17 VAL 
GDH-S-B034 -01 GDHSB03401 Soil 10/04/94 20.0000 J UG/KG CHS17 VAL 
GDH-S-B034-02 GDHSB03402 Soil 10/04/94 1200.0000 UG/KG CHS17 VAL 
GDH-S-B036-01 GDHSB03601 Soil 10/04/94 210.0000 J UG/KG CItS18 VAL 
GDH-S-B037-01 GDHSB03701 Soil 10/05/94 17.0000 J UG/KG CHS18 VAL 
GDH-S -303 7 - 02 GDHS303702 Soil 10/05/94 46.0000 UO/KG CHS18 VAL 
GDH-S-B038-01 GDHSB03801 Soil 10/05/94 20.0000 J UG/KG CHS18 VAL 
GDH-S-B038-02 GDHSB03802 Soil 10/05/94 110.0000 J UG/KG CHSL8 VAL 
GDH-S-B039-02 GDBSB03902 Soil 10/05/94 130.0000 J UG/KG CHS18 VAL 

H-S-B041-01 GDHSB04101 Soil 10/05/94 52.0000 J UG/KG CHSl8 VAL 
uDH-S-BO42-02 GDHSB04202 Soil 10/05/94 78 .OOOO J UGjKG CHS18 VAL 
GDH-S-B043 - 01 GDHSB04301 Soil 10/05/94 73.0000 J UG/KG CHS18 VAL 
GDH-S-B043-02 GDHSB04302 Soil 10/05/94 270.0000 J UG/KG CHS18 VAL 
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02/02/98 0064-00001 - NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 09:59 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All Concentration Units - Hits Only 

Samp3rs Xi3 kt. OrJ$, TD 'fp.ps Xfakm Reartlt YQutrS, U x i i ~ s  §IN & 

GDH-S-B044 -01 GDHSB044 01 Soil 10/05/94 100.0000 J UG/KG CHS18 VAL 
GDH-S-B045-01 GDHSBO4501 Soil 10/05/94 60 -0000 J E/KG ~ ~ 1 8  VAL 
GDH-S-B045-02 GDHSB04502 Soil 10/05/94 73 .OOOO J UG/KG CHS18 VAL 
GDH-S-B046-02 GDHSB04602 Soil 10/05/94 380.0000 3 UG/KG CHS18 VAL 
GDH-S-B047-01 GDHSB04 70 1 Soil 10/06/94 27.0000 J UG/KG CHS19 VAL 
GDH-S-B047 -02 GDHSB04702 Soil 10/06/94 57.0000 UG/KG CHS19 VAL 
GDH-S-B048-01 GDHSB04801 Soil 10/06/94 17.0000 J UG/KG CHS19 VAL 
GDH-S-B049-01KE GDHSB04901 Sail 10/06/94 32 .OOOO J UG/KG CHS19 VAL 
GDH-S-B050-01RE GDHSB05001 Soil 10/06/94 20.0000 J UG/KG CHS19 VAL 
GDH-S-B051-02 GDHSB05102 Soil 10/06/94 61,0000 UG/KG CHS19 VAL 
GDH-S-B052-01 GDHSB05201 Soil 10/06/94 17 .OOOO J UG/KG CHS19 VAL 
GDH-S-B052-02 GDHSB05202 Soil 10/06/94 33.0000 UG/KG CHS19 VAL 
GDH-s - ~ 0 5 3  - 01 GDHSB05301 Soil 10/06/94 23.0000 J UG/KG CHS19 VAL 
GDH-S-B053-02 GDHSB05302 S o i l  10/06/94 61.0000 UGfKG CHS19 VAL 
GDH-S-B054-02 GDHSB05402 Soil 10/06/94 67.0000 UG/KG CHSl9 VAL 
GDH-S-BOSS-01 GDHSSO5501 Soil 10/06/94 12.0000 J UG/KG CHS19 VAL 
GDH-S-B056-02 GDHSB05602 Soil 10/07/94 27.0000 J UG/KG CHS19 VAL 
GDH-S-B057-01 GDHSB05701 Soil 10/07/94 17.0000 J UG/KG CHS2O VAL 
GDH-S-B058-01 RE GDHSB05801 Soil 10/07/94 24.0000 J UG/KG CHS19 VAL 
7DH-S-B058 -02 GDHSB05802 Soil 10/07/94 58.0000 UG/KG CHS19 VhL 
3H-S-3059 -01 GDKSB05901 Soil 10/07/94 14.0000 J UG/KG CHS2O VAL 

GDH-S-3060-01 GDHSB06001 Soil 10/07/94 32 .OOOO J =/KG CHS20 VAL 
GDH-S-B061-01 GDHSB06101 Soil 10/07/94 15.0000 J UG/KG CHSI.9 VAL 
GDH-S-3062-01 GDHSB06201 Soil 10/08/94 75.0000 J UG/KG CHS20 VAL 
GDH-S-8063-01 GDHSB06301 Soil 10/08/94 64.0000 UG/KG CHS2O VAL 
GDH-S-B063-02 GDHSB06302 Soil 10/08/94 14.0000 J UG/KG CHS20 VAL 
GDH-S-B064-02 GDHSB06402 Soil 10/08/94 27.0000 J UG/KG CHS20 VAL 
GDH-S-B065-01 GDHSB06501 Soil 10/08/94 26.0000 J UG/KG CHS20 VAL 
GDH-S-B071-02 GDHSB07102 Soil 10/11/94 1300.0000 UG/KG CHS21 VAL 
GDH-S-B072-01 GDHSB07201 Soil 10/11/94 520.0000 UG/KG CHSZl VAL 
GDH-S-B072-02 GDHSB07202 Soil 10/11/94 370.0000 UG/KG CHS21 VAL 
GDB-S-B073-01 GDHSB07301 Soil 10/12/94 170.0000 UG/KG CHS21 VAI. 
GDH-S-B073-02 GDHSB07302 Soil 10/12/94 2300.0000 UG/KG CHS21 VAL 
GDH-S-B074-01 GDHSB07401 Soil 10/21/94 106.0000 J UG/KG CHS23 V U  
GDH-S-B075-01 GDHSB07501 Soil 10/21/94 88.0000 5 UG/KG CHS23 VAL 
GDH-S-B076-01 GDHSB07601 Soil 10/21/94 49.0000 J UG/KG CHS23 VAL 
GDH-S-B078-02 GDHSB07802 Soil 10/21/94 137.0000 UG/KG CHS23 VAL 
GDH-S-B079-01 GDHSB07901 Soil 10/21/94 8.0000 J E / K G  CHS23 VAL 
GDH-S-B079-02 GDHSB07902 Soil 10/21/94 399.0000 J UG/KG CHS23 VAL 
GDH-S-B080-01 GDHSB08001 Soil 10/21/9'4 21.0000 UG/KG CHS23 VAL 
GDH-S-BOBO-02 GDHSB08002 Soil 10/21/94 11.0000 J UG/KG CHS23 VAL 
GDH-S-B081-01 GDHSB08101 Soil 10/21/94 48.0000 UG/KG CHS23 VAL 
GDH-S-B082-01 GDHSB08201 Soil 10/22/94 37.0000 UG/KG CHS23 VAL 
GDH-S-B082-02 GDHSB08202 Soil 10/22/94 147.0000 UG/KG CHS23 VAL 
GDH-S-B083-01 GDHSBO8301 Soil 10/22/94 34.0000 UG/KG CHS23 VAL 
)H-S-BO84 -01 GDHSB08401 Soil 11/09/94 17,0000 J UG/ICG CHS25 VAL 

wDH-S-B084-02 GDHSB084 02 Soil 11/09/94 18 -0000 3 UG/KG CHS25 VAL 
GDH-S-B085-01 GDHSB08501 Soil 11/09/94 12000.0000 3 UG/KG CHS25 VAL 
GDH-S-B085-02 GDHSB08502 Soil 11/09/94 16 .OOOO J UG/KG CHS25 VAZ, 
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02/02/98 0064 - 00001 - NAVAL, BASE CHARLESTON ZONE H (NBCH) Time: 09:59 
Samples by Chemical Report 

6 7 - 6 4 - 1  - Acetone 

I >= 1.0000 for A l l  concentration U n i t s  - H i t s  Only 

GDHSB09202 
GDHSB09301 
SGCSBOOlOl 
SGCSB00201 
SGCSB00202 
SGCSB00301 
SGCSB00302 
SGCSB00401 
SGCSB00501 
SGCSB00601 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
S o i l  

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
'Lu 
VAL 
VAL 

*** End of Report *** 
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0064 -00001 - NAVAL BASE CHAFLLESTON ZONE H (NBCH) Time: 10:00 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

>= 1.0000 for All concentration Units - Hits Only 

Sample ID Ext , O r i g .  XD Type Date Result VQual Units Sf)G fE 
1 

009M001401 Soil 
138SB00102 Soil 
138SB00201 Soil 
138SB00302 Soil 
654SB00102 Soi 1 
654SB00201 Soil 
654SB00302 Soil 
655SB00101 Soil 
655SB00102 Soil 
655SB00202 Soil 
655SB00301 Soil 
6558800302 Soil 
655SB00401 Soil 
655SB00402 Soil 
655SB00501 Soil 
655SB00502 Saf 1 
655SB00601 Soil 
6555B00701 Soil 
659SB00102 Soil 
659SB00302 Soil 
663SB00401 Soil 
670M00101 Soi 1 
670S800602 Soi 1 
670SB01101 Soil 
670SB01102 Soil 
670SB01201 Soi l 
670SB01202 Soil 
670SB01301 Soil 
670SB01601 Soil 
670SB01602 Soil 
670SB01701 Soil 
670SB01702 Soil 
670SB01801 Soil 
670SB01802 Soil 
670SB02101 Soi 1 
670S302102 Soil 
670SB02201 Soil 
670SB02202 Soil 
670SB02301 Soil 

670SB02302 Soil 
670SB02401 Soil 

670SB02402 Soil 
684SB00302 Soil 
684S800601 Soil 

6848800701 Soil 
6845800902 Soi 1 
684SB01001 Soil 

GDHSBOOlOl Soil 
GDHSB00102 Soil 

72.0000 UG/KG CHS12 
5.0000 5 UG/KG CHS08 
12 -9000 UG/KG CHSO9 
22.4000 3 UG/KG CHS09 
34.0000 J UG/KG C H S ~ O  
25.0000 J UG~KG C H S ~ O  
36.0000 J UG/KG C K S ~ O  
34.0000 J UG/KG C H S ~ O  
10.0000 J UG/KG CHSlO 
IO.OOOO Y UG/KG CHSIO 
11.0000 J UG/KG C H S ~ O  
19 .a000 J UG/KG a s l o  
12.0000 J UG/KG CHSIO 
11.0000 J UG/KG CHSlO 
22.0000 J UG/KG CHSIO 
29.0000 J UG/KG CHS~O 
25.0000 J UG/KG C H S ~ O  
20.0000 3 UG/KG CHSlO 
264.0000 J UG/KG CHSO9 
328.0000 J UG/KG CHSO9 
11.2000 J UG/KG CHSO9 

172.0000 UG/KG A P X O ~  
20 .OOOO J UG/KG CHS14 
12.0000 J UG/KG CHSll 
11 . 0000 J UG/KG CHSll 
17,0000 J UG/KG C H S ~  
21.0000 J UG/KG CHSll 
18,0000 J UG/KG CHSll 
29 .OOOO J UG/KG CHS14 
34.0000 J UG/KG CHS14 
26.0000 J UG/KG CHS14 
39.0000 J UG/KG CHSl4 
21.0000 J UG/KG CAS14 
26.0000 J UG/KG CHS14 
14.0000 J UG/KG CHS14 
27.0000 J UG/KG CHSl4 
19 .OOOO J UG/KG CHS14 
27.0000 J UG/KG CHSl4 
11.0000 J UG/KG CHSl4 

13.0000 J UG/KG CHSl4 
15.0000 UG/KG CHS14 
51.0000 J UG/KG CHS14 
23.5000 J UG/KG APXO4 
78.1000 J UG/KG A P X O ~  

212 .OOOO 3 UG/KG APXO4 

44.8000 UG/KG APXOS 
27.1000 UG/KG APX05 
4.4000 J UG/KG CHSl5 
13.0000 J UG/KG CHS15 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

VAL 
VAL 
VAL 
VAL 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
vac 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
vm 
VAL 
VAL 

VAZ, 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
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02/02/98 0064-00001 - NAVAL BASE CHARLESTON ZONE H INBCH) Time: 10:OO 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

I >= 1.0000 fo r  All Concentration U n i t s  - H i t s  Only 

Sample XD &t. O r i $ .  Tb 'fyps Date lbsult V-1 Units SDU # 

GDH-S-B002-01 
GDH-S-3003-01 
GDH-S-B003-02 
GDH-S-8004-02 
GDH-S-3005-01 
GDH-S-B006-02 
GDH-S-B007-01 
GDH-S-B007-02 
GDH-S-B008-01 
GDH-S-B009-01 
GDH-S-BOIO-02 
GDH-S-BO11-01 
G D H - - S - B O ~ ~ - O ~  
GDH-S-B012-01 
GDH-S-B014 -01 
GDH-S-B017-02 
GDH-S-8018 -01 
GDH-S-B020-01 
GDH-S-B020-02 
SDH-S-BO21-01 
DH-S-B022-01 

GDH-S-B023-01 
GDH-S-B023-02 
GDH-S-B024-01 
GDH-S-B025-01 
GDH-S-B031-01 
GDH-S-B031-02 
GDH-S-B032-01 
GDH-S-B032-02 
GDN-S-B034-01 
GDH- S-B034 - 02 
GDH-S-B079-02 
SGC-S-8002-02 

Soil  
Soi l  
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soil  
Soil 
Soil  
Soi l  
Soil  
So i l  
Soil  
Soil  
S o l  1 
Soil  
Soi 1 
Soil 
Soil  
Soi l  
Soi l  
Soi l  
Soi l  
Soi l  
Soi l  
Soil 
Soi 1 
Soi 1 
Soi 1 
Soi  1 
Soil  

VAL 
VAL 
VAL 
VAL 
VAL 
V U  
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
v .  
VAL 
VAL 
VAL 
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02/02/98 0064-00001 - NAVAL, BASE CHARLESTON ZONE H (NBCH) Time: 10:ttl 

Samples by Chemical Report 
117-81-7 - bis(2-~thylhexy1)phthalate (BEHP) 

I 
>= 1.0000 for All Concentration Units - Hits Only 

Sample rt) Ext. Ox‘ig. fb  Date Result VQ#I tT31at;s SDG # 

Soil 09/08/94 
Soil 09/07/94 
Soil 09/09/94 
Soil 09/09/94 
Soil 09/22/94 
Soil 09/22/94 
Soil 09/22/94 
Soil 09/22/94 
Soil 09/22/94 
Soil 09/22/94 
Soil 09/12/94 
Soil 01/20/95 
Soil 08/16/94 
Soil 08/16/94 
Soil 08/17/94 
Soil. 08/17/94 
Soil 08/17/94 
Soil 08/17/94 
Soil 08/17/94 
Soil 01/11/95 
Soil 01/11/95 
Soil 01/11/95 
Soil 01/13/95 
Soil 01/13/95 
Soil 02/02/95 
Soil 08/27/94 
Soil 08/27/94 
Soil 08/29/94 
Soil 08/29/94 
Soil 08/29/94 
Soil 01/17/95 
Soil 01/17/95 
Soil 01/17/95 
Soil 01/17/95 
Soil 01/17/95 
Soil 01/16/95 
Soil 01/16/95 
Soil 03/22/95 
Soil 03/27/95 
Soil 03/27/95 
Soil 03/27/95 
Soil 03/27/95 
Soil 03/27/95 
Soil 03/27/95 
Soil 03/27/95 
Soil 03/28/95 
Soil 03/28/95 
Soil 03/28/95 
Soil 03/28/95 

UG/KG CHS12 
UG/KG CHS12 
UG/KG CHS12 
UG/KG APX03 
UG/KG APX08 
UG/KG APX08 
UG/KG A P X O ~  
UG/KG APX07 
UG/KG APX07 
UG/KG APXOI 
UG/KG APX03 
UG/KG CHS32 
uG/KG CHSO4 
UG/KG CHSO4 
UG/KG CHS04 
UG/KG CHSO5 
UG/KG CHSO5 
UG/KG CHSOS 
UG/KG CHS05 
UG/KG CHS29 
UG/KG CHS29 
UG/KG CHS29 
UG/KG CHS30 
UG/KG CHS30 
UG/KG CHS33 
WG/KG CHS07 
UG/KG APX02 
UG/KG CHSO8 
UG/KG CHSO8 
UG/KG cmoa 
UG/KG CHS31 
UG/KG CHS31 
UG/KG CHS31 
UG/KG CHS30 
UG/KG CHS30 
UG/KG CHS31 
UG/KG APX15 
UG/KG CHS35 
UG/KG CHS37 
UG/KG CHS36 
UG/KG CHS37 
UG/KG CHS37 
UG/KG CHS37 
UG/KG CHS37 
UG/KG CHS37 
UG/KG a s 3 7  
UG/KG CHS37 
UG/KG CHS37 
UG/KG CHS36 

VAL I 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
Vzu, 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
V& 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
v m  
VAL 
VAL 
VAL 

VAL 1 
VAL 
VAL 
VAL 
VAL 
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02/02/98 0064-00001 - NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:Ol 
Samples by chemical Report 

117-81-7 - bis(2-~th~lhexyl)phthalate (BEHP) 
>= 1.0000 for A l l  Concentration Units - Hits Only 

8mp;Let SB k t ,  t3r:is.. TD Type Dace R~duIt VW3, Unim N33 I f  

667-C-3002-01 667CB00201 Soil 08/29/94 500.0000 J UG/KG APX02 VAL 
670-S-B033-01 670SB03301 soil 03/28/95 800.0000 J UG/KG CHS37 VAL 
670-S-B033-02 670SB03302 Soil 03/28/95 350.0000 J UG/KG CHS37 VAL 
670-5-B035-01 670SB03201 Soil 03/28/95 110.0000 J UG/KG ~ 1 3 ~ 3 7  VAT, 

684 -1-0001-01 684100101 Soil 09/24/94 156.0000 J UG/KG APXO~ VAL 
684-C-B002-01 684CB00201 Soil 09/19/94 49,0000 J UG/KG APXO6 VAL 
684 -S-BOOB-01 684SB00801 Soil 09/19/94 75.2000 J UG/KG APXO5 VAL 
684 -S-BOO9 -02 684SB00902 Soil 09/19/94 113.0000 J UG/KG APX05 VAL 
684-S-B010-01 684SB01001 Soil 09/19/94 55.8000 J UG/KG APXOS VAL 
684-S-B012-01 684SBQ1201 Soil 09/20/94 127.0000 J UG/KG APXOS VAL 
684-S-B014-01 684SB01401 Soil 09/20/94 45.7000 J UG/KG APXO5 VAL 
684-S-BO15-01 684SB01501 Soil 09/20/94 79.2000 J UG/KG APXOS VAL 
684--S -~015-02 684SB01502 Soil 09/20/94 5670.0000 UG/KG APXO5 VAL 
684-S-B016-02 684SB01602 Soil 09/20/94 86 .0000 J =/KG APXOS VAL 
684-S-BO18-01 684SB01801 Soil 09/21/94 52.7000 J UG/KG APXOS VAL 
634-5-8018-02 684~~0la02 Soil 09/21/94 48.1000 J UG/KG APXOS V?L 
684-S-B020-01 684SB02001 Soil 09/21/94 62 .lo00 J UG/KG APXO7 VAL 
684-5-B024 -02 684SB02402 Soil 09/21/94 114.0000 J UG/KG APX07 VAL 
684-S-B032-01 684SB03201 Soil 01/25/95 71 .OOOO J UG/KG CHS33 VAL 
"84-C-8036-01 684C303601 Soil 01/25/95 95.7000 J UG/KG APX16 VRL 
84-S-3041-01 684SB04101 Soil 03/29/95 320,0000 J UG/KG CHS40 VAL 

G07-S-B002-01 GDHSB09701 Soil 02/02/95 93.0000 J UG/KG CHS33 VAL 
G80 -S-B001- 01 GDHSBlOOOl Soil 02/03/95 110.0000 J UG/KG CHS34 VAL 
G80-C-B004-01 GDHCB09701 Soil 02/02/95 70.6000 J UG/KG ~ ~ 1 6  VAL 
GDH-S-B001-01 GDHSBOOlOl Soil 09/27/94 110.0000 J UG/KG CHSlS VAL 
GDH-S-B005-01 GDHSB00501 Soil 09/27/94 110.0000 J UG/KG CHS15 VAL 
GDH-S-B007-01 GDHSB00701 Soil 09/27/94 93 .OOOO J UG/KG CHS15 VAL 
GDH-C-B007-01 GDHCB00701 Soil 09/27/94 407.0000 UG/KG APXO6 VAL 
GDH-S-B008-01 GDHSBO0801 Soil 09/27/94 390.0000 J UG/KG CHS15 VAL 
GDH-C-B009-01 GDHCB00901 Soil 09/22/94 111.0000 J UG/KG APX06 VAL 
GDH-C-Boll-01 GDHCBOllOl Soil 09/27/94 74.2000 J UG/KG APXO6 VAL 
GDH-S-3011-02 GDHSBOllOZ Soil 09/27/94 400 .OOOO J UG/KG CHS14 VAL 
GDH-S-B012-01 GDHSB01201 Soil 09/27/94 180.0000 J UG/KG CHS14 VAL 
GDH-S-B014-01 GDHSB01401 Soil 09/29/94 680.0000 J UG/KG CRSl6 VAL 
GDH-S-B015-01 GDHSBO1501 Soil 09/29/94 150.0000 J UG/KG CHS16 VAL 
GDH-S-BO18-01 GDHSB01801 Soil 10/03/94 100.0000 J UG/KG CHS16 VAL 
GDH-S-BO19-01 GDHSBO1901 Soil 10/03/94 180.0000 J UG/KG CHS16 VAL 
GDH-S-B022-01 GDHSB02201 Soil 10/03/94 130.0000 J UG/KG CKS16 VAL 
GDH-S-B026-01 GDHSB02601 Soil 10/04/94 100.0000 J UG/KG CHS17 VAL 
GDH-S-B027-01 GDHSB02701 Soil 10/04/94 300,0000 J UG/KG CHS17 VAL 
GDH-S-B029-01 GDHSBO 2 9 01 Soil 10/04/94 110.0000 J UG/KG CHS17 VAL 
GDH-S-B042-01 GDHSB04201 Soil 10/05/94 340.0000 J UG/KG CHS18 VAL 
GDH-S-B053-01 GDHSB05301 Soil 10/06/94 99 .OOOO J UG/KG CHS19 VAZ, 
GDH-S-B054-01 GDHSB05401 Soil 10/06/94 170 .OOOO Y UG/KG CHS19 VAL 
GDH-S-B055-01 GDHSB05501 Soil 10/06/94 94.0000 J UG/KG CHS19 VAL 
3H-S-B061-01 GDHSB06101 Soil 10/07/94 290.0000 J UG/KG CHS19 VAL 

GDH-S-B068-01 GDHSB06801 Soil 10/11/94 360.0000 J UG/KG CHS21 VAL 
GDH-S-B078-01 GDHSB07801 Soil 10/21/94 210.0000 J UG/KG CHS23 VAL 
GDH-S-B080-01 GDHSB08001 Soil 10/21/94 39.0000 J uG/KG CHS23 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 4 

02/02/98 0064-00001 - NAVAL BASE CHARLESTON ZONE H (NBCH) T i m e :  10:OI 
Samples by chemical Report 

117-81-7 - bis(2-~th~1hexyl)phthalate (BEHP) 

I >= 1.0000 for A l l  Concentration Units -   its Only 

GDH-S-B092-01 GDHSB09201 Soil 12/14/94 160.0000 J UG/KG CHS28 VAL 
GDH-5-BY.05-01 GDHSB10501 Soil 02/06/95 92.0000 J UG/KG CRS34 VAL 
GDH-S-B107-01 GDHSB10701 Soil 02/07/95 210.0000 J UG/KG CHS34 VAL 

I *** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2908-00005 - CHARLESTON ZONE H - QUARTERLY '95 Time: 10:02 

Samples by chemical Report 
67-64-1 - Acetone 

>= 1.0000 for uG/L - Hits Only 

s q l e  rn &t. Qrjg+ TI9 Type &kt;$ IbauZt. V4-Z Uaite S t 3  4 

009 -H-W004-04 009HW00404 Water 04/04/96 8.0000 J UG/L 25150 VAL 
009-H-W005-01 009HW00501 Water 11/02/94 11.7000 J UG/L APX12 VAL 
009-G-W005-03 009GW00503 Water 09/28/95 19.0000 J UG/L CHS52 VAL 
009-G-WO08-03 009GW00803 Water 09/28/95 21.0000 J UG/L CHS52 VAL 
009 -G-WOO9 -02 009GW00902 Water 04/14/95 22.0000 J UG/L CHS44 VAL 
009-G-W009-04 009GW00904 Water 04/05/96 4,0000 J UG/L 25150 VAL 
009-G-WOIO-02 009GW01002 water 04/25/95 230.0000 J UG/L CHS44 VAt 
0 0 9 - G - w o ~ ~ - o ~  009GW01103 water 09/28/95 27.0000 UG/L CHS52 VAL 
009-G-W012-04 009GW01204 Water 04/11/96 8.0000 J UG/L 25236 VAL 
009-G-W013-04 009GW01304 Water 04/12/96 11.0000 UG/L 25236 VAL 
009-G-W015-04 009GW01504 Water 04/12/96 13.0000 UG/L 25236 VAL 
009-G-W016-01 009GW01601 Water 04/19 f95 36. QOOO UG/L CHS45 VAL 
009--H-~016-01 009HW01601 Water 04/19/95 53.2000 J UG/L APX17 VAL 
009 -G-W019 -04 009GW01904 Water 04/15/96 5.0000 J UG/L 25286 VAL 
009-G-W03D-04 009GW03D04 Water 04 /04 /9 6 2 .OOOO J UG/L 25150 VAL 
009-G-W04D-01 009GW04D01 Water 11/21/94 25.0000 UG/L CHS26 VAL 
014-G-W002-04 014GW00204 Water 03/20/96 5.0000 J UG/L 24968 VAL 
014-G-W03D-04 014GW03D04 Water 03/13/96 10.0000 J UG/L 24897 VAL 
017-G-W002-03 017GW00203 Water 09/19/95 750.0000 J UG/L CHS50 VAL 
717-G-W004-03 017GW00403 Water 09/19/95 180.0000 UG/L CHSSO VAZl 
17-H-W005-01 017HW00501 Water 04/18/95 17.9000 17 UG/L AF'X17 VAL 
017-G-W005-03 017GW00503 Water 09/20/95 360.0000 UG/L CHSSO VAL 
020-T-HP01-01 020THP0101 Water 09/21/94 3.5000 J UG/L TSU 
020-G-HPOl-16 020GHP0116 Water 09/19/94 131.0000 UG/L TSU 
020-G-HP01-65 020GHP0165 Water 09/20/94 5.9000 J UG/L TSU 
020-G-HP02-52 020GHP0252 Water 09/21/94 3.2000 J UG/L TSW 
020-G-HP03-38 020GHP0338 Water 09/21/94 21.6000 UG/L TSU 
020-G-HP04-40 020GHP0440 Water 09/22/94 17.2000 UG/L TTN 
020-G-TW02-00 020GTW0200 Water 10/06/94 28.0000 UG/L CHARL VAL 
020-G-TWOS-00 020GTW0500 Water 10/07/94 25.0000 UG/L CHAaL VAL 
121-G-TW02-00 121GTW0200 Water 10/06/94 64.0000 UG/L CHARZ, VAL 
121-G-TWO4 -00 121GTW0400 Water 10/07/94 30.0000 UG/L CHARL VAL 
121-H-TWO4 -00 121HTW0400 Water 10/07/94 59.0000 UG/L CHARL VAL 
656-G-W001-03 656GW00103 Water 09/13/95 130.0000 UG/L CHS48 VAL 
656-G-W002-03 656GW00203 Water 09/13/95 35.0000 J UG/L CHS48 VAL 
663-G-WOO2 -03 663GW00203 Water 09/13/95 25.0000 J UG/L CHS48 VAL 
GDH-G-WOO4 -01 GDHGW00401 Water 11/17/94 23.0000 J UG/L CHS26 VAL 
GDH-G-W07D- 02 GDHGW07D02 Water 03/31/95 32.0000 UG/L CHS41 VAL 

*** End of Report *** 



r 

VCHEH-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2908-00005 - CHARLESTON ZONE H - QUARTERLY '95 T i m e :  10:03 
~amples by chemical Report 

75-09-2 - Methylene chloride 
>= 1.0000 for uG/L - Hits Only 

Sampla U) k t ,  Or&$.. TD !&p~ £?am Wsult VQmZ Units 3DO # 

009-G-W007-02 009GW00702 Water 04/24/95 130.0000 J UG/L CHS44 VAL 
009-H-W007-02 009KW00702 Water 04/24/95 110.0000 J UG/L CHS43 VAL 
009-G-W007-03 009GW00703 Water09/14/95 68.0000 UG/L CHS48 VAL 
009-G-W007-04 009GW00704 Water 03/20/96 280.0000 D UG/L 24968 VAL 
009-H-W007-04 009HW00704 Water 03/20/96 330.0000 D UG/L 24968 VAL 
009-G-W012 -04 009GW01204 Water 04/11/96 4 .OD00 JB UG/L 25236 VAL 
009-G-W015-02 009GW01502 Water 04/19/95 9.0000 J UG/L CHS44 VAL 
009-G-W12D-04 009GW12D04 Water 04/11/96 2 .OOOO IJB UG/L 25236 VAL 
014-G-W002-04 014GW00204 Water 03/20/96 10.0000 UG/L 24968 VAL 
017-H-WOO2 -02 017HW00202 Water 03/29 /95 520.0000 J UG/L CHS39 VAL 
017-G-W002-03 017GW00203 Water 09/19/95 240.0000 J UG/L CHS50 VAL 
017-G-W004-03 017GW00403 Watex 09/19 /95 16.0000 J UG/L CHS50 VAL 
020--T-HPO~-O~ 020THP0101 Water 09/21/94 2.1000 J UG/L TSU 
020-G-HPOl-16 020GHP0116 Water 09/19/94 1.4000 J UG/L TSU 
020-G-HP01-65 020GHP0165 Water 09/20/94 1.8000 J UG/L TSU 
020-G-HP02-52 020GHP0252 Water 09/21/94 1.3000 J UG/L TSU 
020-G-HP03-38 020GHP0338 Water 09/21/94 1.9000 J UG/L TSU 
020-G-HP04-40 020GHP0440 Water 09/22/94 2.2000 J UG/L TTN 
020-G-TW05-00 020GTW0500 Water 10/07/94 5.0000 J UG/L CHARt VAL 
q20-G-TW07-00 020GTW0700 Water 10/06/94 5.0000 J L CHARL VAL 
21 -H-TWO4 - 00 121HTW0400 Water 10/07/94 4.9000 J UG/L CHARL VAL 

121-G-W001-04 121GW00104 Water 04/02/96 5.0000 3 UG/L 25067 VAL 
656-G-W003-04 656GW00304 Water 03/20/96 10.0000 UG/L 24968 VAL 
GDH-G-WOO4 -03 GDHGW00403 Water 10/09/95 12.0000 UG/L CHS53 VAL 
GDH-G-WOlD-01 GDHGWOlDOl Water 11/03/94 6.0000 J UG/L CHS25 VAL 
GDH-G-WILD-01 GDHGWllDOl Water 12/15/94 5 .OOOO J UG/L CHS27 VAL 

***  End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2908-00005 - CHARLESTON ZONE H - QUARTERLY '95 Time: 10:04 
Samples by Chemical Report 

117-81-7 - b i s ( 2 - ~ t h y l h e x ~ l ) p h t h A t e  (BEHP) 
>= 1.0000 for UG/L -  its Only 

Sample XD Ext. Qrig, fB ! Q ~ B  33atie R~srtXz VPwS U ~ E S  SL)Q # 

009-G-W007-04 009GW00704 Water 03/20/96 1.0000 J UG/L 24968 VAL 
009-H-W007-04 009fIW00704 Water 03/20/96 3.0000 3 UG/L 24968 VAL 
009-G-W008-04 009GW00804 Water 04/08/96 3.0000 J UG/L 25191 VAL 
009-G-W009-04 009GW00904 Water 04/05/96 2.0000 J UG/L 25150 VAL 
009-G-W010-01 009GW01001 Water 11/07/94 2.4000 J uG/L CHS25 VAL 
009-G-W012-02 009GW01202 Water 04/24/95 2.7000 J UG/L CHS44 VAL 
009-G-W016-01 009GW01601 Watex 04/19/95 5.2000 J UG/L CHS45 VAL 
009-G-W03D-03 009GW03D03 Water 09/26/95 25.0000 UG/L CHS51 VAL 
009-G-W04D-04 009GW04D04 Water 04/05/96 1.0000 J UG/L 25150 VAL 
009-G-W05D-04 009GW05D04 Water04/09/96 4.0000 J UG/L 25191 VAL 
009-G-WO8D-04 009GW08D04 Water 04/09/96 3.0000 J UG/L 25191 VAL 
013-G-1302-04 013G130204 Water 03/21/96 35.0000 UG/L 25015 VAL 
013--G-woo4 -04 013GW00404 water 03/20/96 59.0000 UG/L 24968 VAL 
013-H-W007-04 013HW00704 Water 03/21/96 2 .OOOO 5 UG/L 25015 VAL 
014 -G-W001-01 014GW00101 Water 11/15/94 2.2000 J UG/L APX13 VAL 
014-G-WOO2 -01 014GW00201 Water 31/14/94 11.8000 UG/L APX13 VAL 
014-G-W003-01 014GW00301 Water 11/16/94 5 .OOOO J UG/L APX13 VAL 
014 -G-woo3 -04 014GW00304 Water 03/12/96 2 ,0000 J UG/L 24897 VAL 
014 -G-WOO4 -01 014GW00401 Water 11/16/94 5.8000 J UG/L APX13 VAL 
714 -G-woo5 -01 014GW00501 Water 11/16/94 1.8000 J UG/L APX13 VAL 
14-G-WOOS-04 014GW00504 Water 03/14/96 220.0000 UG/L 24897 VAL 
014-G-W01D-01 RE 014GWOlDO1 Water 11/15/94 1.7000 J UG/L APX13 VAL 
014-G-W03D-01 RE 014GW03D01 Water 11/16/94 7.5000 J UG/L APX13 VAL 
014 -G-W04D-03 014GW04D03 Water 09/12/95 740.0000 UG/L CHS48 VAL 
017-G-W002-03 017GW00203 water 09/19/95 140.0000 UG/L CHSSO VAL 
017-G-W005-01 017GW00501 Water 04/18/95 3 -3000 3 UG/L CHS45 VAL 
017-G-W006-01 017GW00601 water 04/18/95 4 .OOOO J UG/L CHS45 VAL 
178-H-WOOL-02 178HW00102 Water 04/26/95 530.0000 J UG/L CHS43 VAL 
178-G-W001-03 178GW00103 Water 09/21/95 290.0000 UG/L CHS51 VAL 
653-G-W001-02 653GW00102 Water 04/05/95 2 .9000 J UG/L CHS42 VAL 
655-H-W003-04 655HW00304 Water 03/26/96 2 -0000 J UG/L 25067 VAL 
663-G-~002-03 RE 663GW00203 Water 09/13/95 180.0000 UG/L CHS48 VAL 
663-G-W002-04 663GW00204 Water 03/14 /96 59.0000 UG/L 24897 VAL 
GDH-H-W006-04 GDHHW00604 Water 04/10/96 65.0000 UG/L 25191 VAL 
GDH-G-W06D-01 GDHGW06DOl Water 11/18/94 3.9000 J UG/L CHS26 VAL 
GDH-G-W06D-02 GDHGW06D02 Water 03/28/95 230.0000 UG/L CHS38 VAL 
GDH-G-WO9D-02 GDHGW09D02 Water 04/12/95 6.9000 J UG/L CHS42 VAL 
GDH-G-WO9D-04 GDHGW09D04 Water 04/12/96 2 .OOOO J UG/L 25236 VAL 
GDH-G-WlOD-02 GDHGWlOD02 Water 04/14/95 9.0000 J UG/L CKS42 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2909-00001 - CHARLESTON ZONE I Time: 10:05 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All Concentration Units - Hits Only 

t3amp3.4 ZD Wt , Qxk9, ZD W e  Bate %slr3f VQ#S, Wni€s 3D.U 

012-S-B001-01 012SB00101 Soil 03/08/95 31.0000 J UG/KG 00808 VAL 
012-C-B001-01 012CB00101 Soil 03/08/95 40.0000 J UG/KG 00681 VAL 
012-S-B002-01 012SB00201 Soil 03/08/95 60.0000 J UG/KG 00808 VAL 
012-S-B003-01 012SB00301 Soil 03/09/95 15.0000 J UG/KG 00808 VAL 
012-S-B007-01 012SB00701 Soil 03/09/95 12 .OOOO J UG/KG 00808 VAL 
012-S-B008-01 012SBOO801 Soil 03/09/95 45.0000 J UG/KG 00808 VAL 
012-S-B009-01 012SB00901 soil 03/09/95 47.0000 J UG/KG 00808 VAL 
012-S-BOIO-01 012SB01001 Soil. 03/09/95 10.0000 J UG/KG 00808 VAL 
012-C-BOlO-01 012CB01001 Soil 03/09/95 8.0000 J UG/KG 00808 VAL 
012-S-Boll-01 012SB01101 Soil 03/09/95 13.0000 J UG/KG 00808 VAL 
012-S-B012-01 012S301201 Soil 03/09/95 67.0000 J UG/KG 00808 VAL 
012-G-WOO2 -01 012GW00201 Water 06/08/95 8.0000 J UG/L OOlOV VAL 
177--s-~001-01 177SB00101 Soil 06/07/96 18.0000 J UG/KG 25933 VAL 
177-S-B003-02 177SB00302 Soil 06/07/46 28.0000 J UG/KG 25933 VAL 
177-S-B005-01 177SB00501 Soil 06/07/96 160.0000 D uG/KG 25933 VAL 
671-S-B001-01 671SB00101 Soil 02/21/95 28.0000 J UG/KG 00315 VAL 
671-S-B006-01 671SB00601 Soil 02/27/95 31.0000 J UG/KG 00579 VAL 
671 -S -B006-02 671SB00602 Soil 02/27/95 36.0000 J UG/KG 00579 VAL 
671-S-B007-01 671SB00701 Soil 02/27/95 21 .OOOO J UG/KG 00579 VAL 
'71-S-3008-02 671SB00802 Soil 02/27/95 33.0000 J UG/KG 00579 VAL 
72-S-B001-02 672SB00102 Soil 02/20/95 27.0000 J UG/KG 00315 VAL 
672-S-B003-01 672SB00301 Soil 02/20/95 100.0000 J UG/KG 00315 VAL 
672-5-B003-02 672SB00302 Soil 02/20/95 28.0000 J UG/KG 00315 VAL 
673-S-8002-01 673SB00201 Soil 02/20/95 140.0000 UG/KG 00315 VAL 
673-5-B004-01 673SB00401 Soil 02/21/95 52.0000 J UG/KG 00315 VAL 
673-S-B004-02 673SB00402 Soil 02/21/95 65 .OOOO J W / K G  00315 VAL 
673-S-B005-01 673SB00501 Soil 02/21/95 150.0000 J UG/KG 00315 VAL 
673-S-B006-01 673SB00601 Soil 02/21/95 120.0000 UGfKG 00315 VAL 
673-C-B006-01 673CB00601 Soil 02/21/95 79 .OOOO J UG/KG 00229 VAL 
675-M-0001-01 675M000101 Soil 06/22/95 95 .OOOO J UG/KG OOllV VAL 
676-S-3001-02 676SB00102 Soil 02/21/95 17 .OOOO J UG/KG 00391 VAL 
677-S-8002-01 677SB00201 Soil 02/21/95 32 .OOOO J UG/KG 00391 VAL 
677-5-BOO2 -02 677SB00202 Soil 02/21/95 26.0000 J UG/KG 00391 VAL 
677-5-B004-02 677SB00402 Soil 02/28/95 64.0000 J UG/KG 00681 VAL 
677-S-B006-01 677SB00601 Soil 02/27/95 72 .OOOO J UG/KG 00579 VAL 
677-5-B006-02 677SB00602 Soil 02/27/95 200 -0000 J UG/KG 00579 VAL 
677-C-Bolo-01 677CB01001 Soil 02/28/95 52.0000 J UG/KG 00579 VAL 
678-S-B001-01 678SB00101 Soil 02/22/95 17.0000 J UG/KG 00391 VAL 
678-S-B001-02 678SB00102 Soil 02/22/95 17.0000 J UG/KG 00391 VAL 
678-S-BOO2 -02 678S800202 Soil 03/01/95 25.0000 J UG/KG 00681 VAL 
678-S-3003-01 678SB00301 Soil 03/06/95 28.0000 J UG/KG 00681 VAL 
678-5-B003-02 678SB00302 Soil 03/06/95 19.0000 J UG/KG 00681 VAL 
678-5-B006-02 678SB00602 Soil 03/06/95 11.0000 J UG/KG 00681 VAL 
678-C-B006-02 678CB00602 Soil 03/06/95 14 -0000 3 UG/KG 00681 VAL 
679-S-B002-01 679SB00201 Soil 03/10/95 15.0000 J UG/KG 00808 VAL 
79-S-B003-01 679SB00301 Soil 03/10/95 50.0000 J W / K G  01057 VAL 

~79-S-B004-01 679SB00401 Soil 03/10/95 16.0000 J UG/KG 01057 VAL 
679-S-BOOS-02 679SB00502 Soil 03/10/95 11.0000 J UG/KG 01057 VAL 
679-S-B006-01 679SBOO601 Soil 03/10/95 8.0000 J UG/KG 01057 VAL 



- - 

E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 2 
2909-00001 - CHARLESTON ZONE I Time:  10:05 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Hits Only 

Sample fD Wt. O r i g .  Tb Type Date Rsault VQml Units SDO #: I 
679-S-B007-01 
679-S-B008-01 
679-S-B009-01 
679-S-B010-02 
679-S-Boll-01 
679-C-Boll-01 
679-S-Boll-02 
681-S-B002-02 
685-S-B001-01 
685-S-BOO7-01 
687-5-B003-01 
687-C-BOO3 -01 
68f-5-~003-02 
687-S-BOO4 -01 
687-G-W003-01 
690-S-B003-01 
690-S-BO05-01 
690-S-B006-01 
690-S-B010-01 
'90-S-B015-01 
30-C-B026-01 

690-S-B029-02 
690-S-B030-01 
DMA-W-0001-01 
DMA-M-0003-01 
DMA-W-0005-01 
DMA-M-0006-01 
DMA-M-0009-01 
DMA-S-B003-01 
GDI-C-B006-01 
GDI-S-B013-02 
GDI -S-B014 -01 
GDI-S-B014-02 
GDI-S-B015-01 
GDI-S-B015-02 
GDI-S-B017-01 
GDI-S-B018-01 
GDI-S-B018-02 
GDI-G-W001-01 
GDI-G-WOO2 -01 
GDI-G-W003-01 
GDI-G-WOOS-01 
GDI-G-W006-01 
GDI-G-W013-01 
GDI-G-W03D-01 
)I -G-Wl4D- 01 

-.l?C-S-BOO2 -01 
RTC-C-BOO2 -01 
RTC-S-BOO4 -01 

Soil 03/10/95 31.0000 J 
Soil 03/10/95 38.0000 J 
Soil 03/10/95 49.0000 J 
Soil 03/10/95 29.0000 J 
Soil 03/10/95 13.0000 J 
Soil 03/10/95 19.0000 J 
Soil 03/10/95 8.0000 J 
Soil 03/01/95 54.0000 J 
Soil 02/22/95 26.0000 J 
Soil 02/22/95 36.0000 J 
Soil 03/30/95 7.0000 J 
Soil 03/30/95 10.0000 J 
Soil 03/30/95 22.0000 J 
Soil 03/30/95 8.0000 J 
Water 06/08/95 8.0000 J 
Soil 12/16/94 44.0000 J 
Soil 12/16/94 870.0000 J 
Soil 12/16/94 60.0000 J 
Soil 12/16/94 1500.0000 J 
Soil 02/08/95 38.0000 J 
Soil 02/13/95 38.0000 J 
Soil 02/13/95 66,0000 J 
Soil 02/13/95 96.0000 J 
Water 04 /04 /95 6.0000 J 
Soil 04/05/95 46.0000 J 
Water 04/04/95 12 .ooOo J 
Soil 04/05/95 38.0000 J 
Soil 04/05/95 28.0000 J 
Soil 03/20/95 5.0000 J 
Soil 02/16/95 56.0000 J 
Soil 02/17/95 55.0000 3 
Soil 02/17/95 22.0000 J 
Soil 02/17/95 110.0000 J 
Soil 02/17/95 43.0000 J 
Soil 02/17/95 48.0000 J 
Soil 02/16/95 62 .OOOO J 
Soil / / 58 .OOOO J 
Soil / / 42 .OOOO J 
Water 04/24/95 9.0000 J 
Water 04/24/95 9 .OOOO J 
Water 04/24/95 60.0000 
Water 04/25/95 10,0000 J 
Water 04/25/95 7.0000 J 
Water 04/26/95 19.0000 
Water 06/09/95 27.0000 J 
Water 06/07/95 21.0000 
Soil 05/26/95 13.0000 J 
Soil 05/26/95 15.0000 J 
Soil 05/26/95 98.0000 J 

UG/KG 01057 
UG/KG 01057 
UG/KG 01057 
UG/KG 01057 
UG/KG 01057 
UG/KG 00808 
UG/KG 01057 
UG/KG 00681 
UG/KG 00391 
UG/KG 00391 
UG/KG 0002V 
UG/KG 0002V 
UG/KG 0002v 
UG/KG 0002V 
UG/L 0010V 
UG/KG CHS28 
UG/KG CHS28 
€lG/KG CHS28 
UG/KG CHS28 
UG/KG 00008 
UG/KG 00008 
UG/KG 00008 
UG/KG 00008 
UG/L 0003V 
UG/KG 0002v 
UG/L 0003V 
UG/KG 0002v 
UG/KG 0002V 
UG/KG 01057 
UG/KG 00105 
UG/KG 00229 
UG/KG 00229 
UG/KG 00229 
UG/KG 00229 
UG/KG 00229 
UG/KG 00105 
UG/KG 00105 
UG/KG 00105 
UG/L 0005V 
UG/L 0005V 
UG/L 0005V 
UG/L 0005V 
UG/L 0005V 
UG/L OOOSV 
UG/L OOlOV 
UG/L OOlOV 
UG/KG 0009V 
UG/KG 0009V 
UG/KG 0009V 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 3 

02/02/98 2909-00001 - CHARLESTON ZONE I Time: 10:05 

Samples by Chemical Report 
67-64-1 - Acetone 

I >= 1.0000 for All concentration units - H i t s  Only 

RTC-S-B007-01 RTCSB00701 Soil 05/26/95 130.0000 J UG/KG 0 0 0 9 ~  VAL 
RTC-S-B008-01 RTCSB00801 Soil 05/26/95 12 .OOOO J UG/KG 0009V VAL 
RTC-S-B009-01 RTCSB00901 Soil 05/26/95 8.0000 J UG/KG 0009V VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2909-00001 - CHARLESTON ZONE I Time: 10:05 
Samples by Chemical Report 

75-09-2 - Methylen= chloride 
>= 1.0000 for All Concentration Units - Hits Only 

. . .  . . . . . . . . . . . . .  .... ................ . . . .  " .............................. .:: :;. ................... ;..:.'::::':::::-.:--; :.: :: : : . . .  : : : .  : :.::..;; :" ...... .::.,::'::,ii -,.: :.'.'....... ........ ..:. .. ". ...... :: :.. :.. :..< ....... :':',::::2,.:2:.;2<:,'::;:.:.,;2 ;~..f....~f.~$.'.'..'.'.'.~'..~..... ......... .,,; ..... :, .:... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  ................... ................................. ....." ................................. ................................. ....................... ..... .........:......... . . . . . . . . . . . . . .  .......... + .. ;., .:<. , :,.:.. .....'... .::.':,:. ;-.. .-; :.:..: ;.. >.'.".' ...--... ,,.,:;; .:,:.: ii. ,..? '....'..'.. A,..: :.: . . ,.,:, . . .  ,sm~6! ;;:mi ;; ;;. i; j i ; , ;  ;;a@;! ;;arggx::2.~ ,2ji:i:;;< ; ~ ~ ~ . 3 j , 2 : ~ g e j : : < ; ; , ; ~  ?;;$:;;;;:;$;!,jg; ;; ;,;;.;;; . . ; j ~ ~ ~ ~ ~ . t ~ ~ ~ ~ $ ~ ~ $ : $ ~ : 3 D G  &; : .  !?! !: ;! ii ~~ .~~.$:~j : ; j :~~:~!~ 
........... ................................................... . . " "  . . . . . . .  ................ ..:: .::. ......<...<............. .: .,..: ......... .,.,.: .................. . . . . . . . . . . . . . . . . .  /.:ii:.',.:':t;....-... -<:':.,::: .::; ,,,:,:. '.; ...................... .: :...:.. ..... 7; :: : ..:: ...................................... '" ".".... . ." ." . . . . . . . . . . . . . . . . . . . .  .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................................... .... .. ... ..... ... . . .... . .......... ... ............ .... . . . . .  . . . . . . . . .  .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ,:, ,:, ,,., :.., .:... : ...:..::: ::,. ,<:. :;. .;. ; .: ...:,. ::. .:,. ,.:. :.,. ......................... :,.. : : : ; : :~<>: ,~:: : , : : : ,~: : : : ; : ;~:~.~ , .2: ,$  .:.:.:::<::<::~<:..:.:..:.;'...:. :.:. :...::: : ?.,... :.. :. . . . . . . . . . . . . . . . . . .  . . .  . . 

177-S-B001-01 177SB00101 Soil 06/07/96 12 .OOOO J UG/KG 25933 VAL 
177-S-B003-01 177SB00301 Soil 06/07/96 7.0000 UG/KG 25933 VAL 
177-5-B003-02 177SB00302 Soil 06/07/96 15.0000 UG/KG 25933 VAL 
678-G-W002-01 678GW00201 Water 06/08/95 1.0000 J UG/L OOlOV VAL 
687-S-B001-01 687SB00101 Soil 03/30/95 28.0000 J UG/KG 0 0 0 2 ~  VAL 
687-G-W002-01 687GW00201 Water 06/08/95 15.0000 UC/L OOlOV VAL 
687-G-W003-01 687GW00301 Water 06/08/95 2 .OOOO J UG/L OOlOV VAL 
690-S-B003-01 690SB00301 5oil 12/16/94 14 .0000 3 UG/KG CHS28 VAL 
690-S-BOOS-01 690SB00501 Soil 12/16/94 67.0000 J UG/KG CHS28 VAL 
690-S-B010-01 690SB01001 Soil 12/16/94 62 .OOOO J UG/KG CHS28 VAL 
GDI-G-W14D-01 GDIGWllDOl Water 06/07/95 3.0000 J UG/L OOlOV VAL 

*-** End of Report *** 

: 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2909-00001 - CHARLESTON ZONE I Time: 10:06 

Samples by Chemical. Report 
117-81-7 - b i s  (2 -Ethylhexyl) phthalate (BEHP) 

>= 1.0000 for All Concentration Units - Hits Only 

Ssmp;lts ZD 9xt I Ori$,  TD Zbpa Dace R~slule Y M %  Units 3DQ tf. 

012-S-B013-01 012SB01301 Soil 06/20/95 62.0000 J UG/KG 0011s VAL 
012-S-B014-01 012SB01401 Soil 06/20/95 2400.0000 J ITG/KG 0011s VAL 
177-S-B005-01 177SB00501 Soil 06/07/96 45.0000 J UG/KG 25933 VAL 
177-S-B006-01 177SB00601 Soil 06/10/96 100.0000 J UG/ICG 25933 VAL 
177-S-B006-02 177SB00602 Soil 06/10/96 87.0000 J UG/KG 25933 VAL 
177-5-B007-01 177S300701 Soil 06/07/46 770.0050 W / K G  25933 VAL 
177-5-B007-02 177SB00702 Soil 06/07/96 87.0000 J UG/KG 25933 VAL 
671-S-B002-02 6718800202 Soil 02/20/95 76.0000 J UG/KG 00215 VAL 
672-S-B001-01 6728800101 Soil 02/20/95 240.0000 J UG/KG 00300 VAL 
673-5-B004-01 673SB00401 Soil 02/21/95 59 -0000 J UG/KG 00300 VAL 
673-S-B004-02 673SB00402 Soil 02/21/95 120.0000 J UG/KG 00300 VAL 
675-M-0001-01 675M000101 Sail 06/22/95 840.0000 J UG/KG 0011s VAL 
677--s-8007-01 677SB00701 Soil 02/28/95 84.0000 J UG/KG 00668 VAL 
678-S-B006-01 678SB00601 Soil 03/06/95 240.0000 J UG/KG 00668 VAL 
681-S-B002-02 681SB00202 Soil 03/01/95 110.0000 J UG/KG 00668 VAL 
681-S-B003-01 681SB00301 Soil 03/01/95 72. DO00 J UG/KG 00668 VAT, 
681-S-B005-01 681SB00501 Soil 06/22/95 250.0000 J UG/KG OllSl VAL 
685-5-8001-01 685SB00101 Soil 02/22/95 57.0000 J UG/KG 00389 VAL 
685-S-8007-01 685SB00701 Soil 02/22/95 120.0000 J UG/KG 00389 VAL 
'85-S-B010 -01 685SB01001 Soil 06/20/95 210.0000 J UG/KG 0011s VAL 
85-S-~Oll-ol 685SB01101 Soil 06/20/95 110.00oo J UG/KG OOIIS VAL 

685-S-B012-01 685SB01201 Soil 06/20/95 94.0000 J UG/KG 0011s VAZ, 
685-5-B013-01 685SB01301 Soil 06/20/95 95.0000 J UG/KG 0011s VAL 
685-5-B014 -01 685SB01401 Soil 06/20/95 540.0000 J UG/KG o011.s VAL 
685-S-B015-01 685SBO1501 Soil 06/20/95 110.0000 J UG/KG 0011s VAL 
685-C-B015-01 6BSCB01501 Soil 06/20/95 88.0000 J UG/KG 0011s VAL 
687-M-0001-01 688M000101 Soil 06/22/95 180.0000 J UG/KG 0011s VAL 
687-M-0002-01 688M000201 Soil 06/22/95 250.0000 J UG/KG 0011s VAL 
687-N-0002-01 688N000201 Soil 06/22/95 250.0000 J UG/KG OllSl VAL 
690-S-B001-01 690SB00101 Soil 12/14/94 130.0000 J UG/KG CHS28 VAL 
690-S-Bolo-01 690SB01001 Soil 12/16/94 1200.0000 UG/KG CHS28 VAL 
690-S-Boll-01 690SB01101 Soil 02/08/95 44.0000 J UGjKG 00002 V?iL 

690-S-B014 -02 690SB01402 Soil 02/08/95 110.0000 J UG/KG 00002 VAL 
690-S-B015-01 690SB01501 Soil 02/08/95 57.0000 3 UGJKG 00002 VAL 
690-S-~016-01 690SB01601 Soil 02/09/95 76.0000 J UG/KG 00002 VAL 
690-S-B018-01 690SB01801 Soil 02/09/95 240.0000 J UG/KG 00002 Vat 
690-S-~019-01 690SB01901 Soil 02/09/95 270.0000 J UG/KG 00002 VAL 
690-S-B020-01 690SB02001 Soil 02/09/95 160.0000 J WG/KG 00002 VAL 
690-S-B021-01 690SB02101 Soil 02/09/95 150.0000 J UG/KG 00002 VAL 
690-S-B031-01 690SB03101 Soil 06/20/95 78.0000 J UG/KG 0011s VAL 
690-S-B032 -01 690SB03201 Soil 06/20/95 1300.0000 J UG/KG 0011s VAL 
DmL-S-3001-01 DMASB00103 Soil 03/16/95 80 .OOOO J UG/KG 01043 VAL 
DMA-S-B003-01 DMASB00301 Soil 03/20/95 150.0000 J UG/KG 01043 VAL 
DMA-S-B005-01 DMASBOO501 Soil 03/20/95 330.0000 J UG/KG 0001s VAL 
GDI-S-B005-01 GRDSB00501 Soil 02/16/95 100.0000 J UG/KG 00091 VAL 
31-S-B006-01 GRDSB00601 Soil 02/16/95 65.0000 J UG/KG 00091 VAL 

aDI-S-B008-01 GRDSB00801 Soil 02/16/95 100.0000 J UG/KG 00091 VAL 
GDI-G-W001-01 GRD(;W00101 Water 04/24/95 15.0000 UG/L oooss VAL 
RTC-S-B003-01 RTCSB00301 Soil 05/26/95 270.0000 J UG/KG 0009s VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 2 
02/02/98 2909-00001 - CHARZlESTON ZONE I Time: 10:06 

Samples by Chemical Report 
117-81-7 - bis(2-~thylhexy1)phthalate (BEHP) 

I >= 1.0000 f o r  All concentration units - Hits Only 

Sample XD &ct. O r i g .  TD Tn>e Date Result Wual Units SflG $ 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2909-00002 - CHARLESTON ZONE I - QUARTERLY SAMPLING T i m e :  10:06 

Samples by Chemical Report 
67-64-1 - Acetone 

I 
r= 1.0000 for UG/L - H i t s  O n l y  

Sample ID Ext. O r i g .  Tt3 Type Dace Retlult VQual Units 9sG 4 

GDI-G-W001-03 GDIGW00103 Water 05/15/96 5.0000 J UG/L 25623 VAL 
GD3-G-W010-03 GDfGW01003 Water 05/31/96 4800.0000 D UG/L 25814 vm 
GDI-G-WO14-02 GDIGW01402 Water 01/15/96 10.0000 J UG/L 24492 VAT, 
GD3-H-W016-02 GDIHW01602 Water 12/06/95 64.0000 UG/L 24229 VAL 
GDI-G-W14D-04 GDIGW14D04 Water 09/10/96 30.0000 UG/L 26836 VAL 

"+ End of Report *** 



I 

VCHEH-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2909-00002 - CHARLESTON ZONE I - QUARTERZlY SAMPLING Time: 10:07 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

I >= 1.0000 for UG/L -   its Only 

Sample fb h t .  Qxig. ID -6 Date rCeault VQuaX Unirs SDG 8 

GDI-G-W012-02 GDIGW01202 Water 12/12/95 
GDI-H-W016-02 GDIHW01602 Water 12/06/95 

*** End of Report *** 

VAL 
VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2909-00002 - C%ESTON ZONE I - QUARTERLY SAMPLING Time: 10:07 

Samples by Chemical ~ e p o r t  
117-81-7 - bis(2-Ethylhexy1)phthalate (BEHP) 

I 
>= 1.0000 for UG/L - Hits Only 

L 
sample XR mt. Qrig. ZD Type Date Result VQua5 Units WG # 

012-G-W003-04 012GW00304 Water 09/09/96 20.0000 UG/L 26836 VAL 
GDI-G-W002-03 GD3GW00203 Water05/16/96 2 .OD00 J UG/L 25623 VAL 
GDI-G-W007-03 GDIGW00703 Water 05/21/96 11.0000 UG/L 25623 VAL 
GDI-G-WOSD-02 GDIGW05D02 Water 12/08 /95 380.0000 D UG/L 24229 VAL 
GDI-G-W06D-03 GDIGW06D03 Water 05/16/96 1,0000 J UG/L 25623 VAL 

I *** End of Report *** 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2910-00001 - CHARLESTON Z O m  J SEDIMENT Time: f0:08 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 f o r  All concentration units - H i t s  Only 

Ssmplrs XD Ext. Or;$, 'ID m e  Date Result V 4 m T  Unite Sfl)G # 

CPRMOOOlOl Soi l  
CPRMO00501 Soi 1 
CPRMOO0601 Soi 1 
CPRMOOllOl So i l  
CPRNOOllOl Soi 1 
CPRMO01301 So i l  
CPRMO01601 Soi 1 
CPRM001801 So i l  
CPlU'4002101 Soi 1 
CPRM002201 Soi l  
CPRMOO2301 Soi l  
CPRM002401 Soil 
CPRM002501 Soi l  
CPRMO026OJ. Soil 
CPRMOO2901 Soi 1 
CPRM003001 Soi l  
CPRNOO3101 Soi l  
CPRMOO3201 Soi l  
CPRM003601 Soi l  
CPRM003901 Soi l  
CPRMOO4101 Soi l  
CPRMOO4501 Soil 
CPRMO 04 9 01 So i l  
CPRMOOSOOl So i l  
NOIM000801 Soi 1 
NOIM000901 Soil  
NOIM001001 Soi l  
SYCMO00301 Soi l  
SYCM000701 Soi l  
SYCMOOlOOl Soil 
SYCMOO1701 Soi l  
SYCN001701 So i l  
SYCMO01901 So i l  
SYCMO02001 Soi 1 
SYCMOO2101 Soi 1 
SYCNO02101 Soi l  
SYCM016AOl Soi l  

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02 /98  2910-00001 - CHARLESTON ZONE J SEDIMENT Time: 10:09 
Samples by chemical Report 

117-81-7 - bis(2-~th~lhe~yl)phthalate (BEHP) 

I >= 1.0000 for UG/KG - Hits Only 

J 
Sample ID h t .  Ori$.  Xb Type Oats Result Vfkral Units SDG # 

So i l  
So i l  
Soil 
So i l  
So i l  
Soi 1 
Soil 
Soil 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2910-00002 - CHARLESTON ZONE J SURFACE WATER Time: 10:10 

Samples by Chemical Report 
117- 81- 7 - bis (2 -~thylhex~l) ~hthalate (BEHP) 

I >= 1.0000 for UG/L - H i t s  Only 

Sample XD a t ,  Oxig. TX3 Type Date Result VPual Units 2D0. # 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2911-00001 - CHARLESTON ZONE K SOIL Time: 10:10 

Samples by Chemical Report 
67-64-1 - Acetone 

I >= 1.0000 for UG/KG - H i t s  Only 

Sample Zb Bxt.  Qrig.. TD Type Data K e s w l t  VQual. Units SDG # 
1 

161-S-B002-02 161SB00202 Soil 11/20/96 
161-S-B006-02 161SB00602 Soil 11/20/96 
166-C-B002-02 166CB00202 Soil 12/04/96 
694-5-BOOS-01 694SB00801 Soil 01/16/97 

***  End of Report *** 

8.0000 3 UG/KG 6699 VAL 
7.0000 J UG/KG 6699 VAZ, 
3.0000 J UG/KG 6811.1 VAL 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2911-00001 - CHARLESTON ZONE K SOIL T i m e :  10:11 
samples by chemical Report 

117-81-7 - bis(2-~th~lhexyl)phthalate (BEHP) 
>= 1.0000 for UG/KG - Hits Only 

S q l ~  ZD Ext . Qr&+ TD 'ffrpis h € i a  WaltSt VQtsaX Unfefs 53213 # 

694-S-B009-02 694SB00902 Soil 01/16/97 490.0000 UG/KG 7085 VAL 
694-S-B014-01 6945B0 140 1 Soil 01/17/97 6 2 0 . 0 0 0 0  UG/KG 7090 VAL 
694-S-B019-01 694SB01901 Soil 01/17/97 420.0000 UG/KG 7090 VAL 
GDK-S-B004-02 GDKSBO 04 02 Soil 12/05/96 88.0000 3 UG/KG 6830 V U  
GDK-S-BCL1-01 GDKSBCLlOl Soil 01/16/97 140.0000 J UG/KG 7085 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2911-00002 - CHARLESTON ZONE K (GROUNDWATER) Time: 10:12 
Samples by Chemical Report 

67-64-1 - Acetone 

I >= 1.0000 for UG/L - Hits Only 

166-G-P080-11 166GP08011 Water 05/01/97 
166-G-W003-01 166GW00301 Water 07/24/97 
694 -G-W002-03 694GW00203 Water 12/17/97 
694 -G-W003-03 694GW00303 Water 12/17/97 
694 -G-~006-03 694GW00603 Water 12/19/97 
694-R-W007-03 694HWO0703 Water 12/18/97 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2911-00002 - CHARLESTON ZONE K (GROUNDWATER) Time: 10:12 

Samples by chemical R e p o r t  
75 -09 -2  -   ethylene chloride 

2 =  1 . 0 0 0 0  for UG/L - H i t s  Only 

. . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  ........................... ....... ............ ......................... ....;.;. . . . . . . . . . . . .  -. . . . . . . . . . . . .  . . . . . . .  .;:.., : ..................... :,..: 
,.,:,;,:.x~, 1:::: ................................... ;:; ' : - , I ,  .. +:,, ,,;:.;:: ::,.:,;; ::,,,.::.;,:.:, -;:..>i :;:; :.:: ; j ,  :'........... ,:,;:-;;;-;:; :. .... '.'.I : ..... :'..... :-. .....‘....... 2::. ::a. .. ::'.: ... : . :: .. :::...:::: ... ::.:::.:. ...-.... ........................ . :'::>:>?,'<,';:~:52,':>:~:x .> ........ ::..: .............................................. . . . . . . .  .......... ................... : .... ..:.i:>: ...; : .... :: ... ::.':i.;:'i:.:;,:;:jl>:i':i: .'.,::-, ................. ::'.'::'> ::.5:.: ...-': .:::.:"::,y;:: .:: >:::::..:.::.:j:: ; ................................................................. ... 

: . . . . . .  ,:. : :gmx#{ ;$a: ii ;$ i: i 3 ~ x t ;  f i: ij Q$.3;$;ii;!gD~~lji;ij~~::grm?,@:ii;~;j i-i5&f'&;ili:jiliii'I:12:i:~~;::;,j~~~:::'i$ ~,~3~'j~$~1$'1,~,~~jv~kii3j~&$;$B ji ?mu; ~~;#;:::g:~,<:; 3:. i. :; ij { <j,:Ijj: j[:.! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................... ....................................................... . . . .  :.:..>, ..................................................... ...... .. ... ...... .... ........... ................ .:,,:.; :::,,,.:. .................................. : :  : :  :::: ........................................................ . . . .  . . . .  :: ......................... ..:'.>....... ......>....... ......................... ?...$ ;.:<. ,,::;:,::,;,.:. ::;;;:;::;:> ........................... .................... .....:sC."'. .......... ..y;:.::::.:: ................. ? :....... :7..: :.:..:.:..:. .:. . .  .:. ::. ::. ::.. ..:c..:.: ........................................................... / . . . . . . . . . . . . . . . . . .  ............................... ... . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  . . . . . . . . . . . .  

166-G-PO39 - 1 1  166GP03911 Water 03/19/97  2 . O O O O  J UG/L 28895 VAL 
166-G-P042-11  166GP04211 Water 03/19/97  2.0000 J UG/L 28895 VAL 
166-G-PO42 -34 166GP04234 Water 03/19/97  10 .0000  UG/L 28895 VAL 
166-H-W05D-01 166HWOSD01 water / / 2.0000 J UG/L 7990 VAL 
694-G-W002-03 694GW00203 Water 12 /17 /97  7.0000 UG/L 32259 NV 
694 -G-WOO3 -03 694GW00303 Water 12 /17 /97  1 .0000  J UG/L 32259 Nv 
694 -G-W005-03 694GW00503 W a t e r 1 2 / 1 8 / 9 7  3 . 0 0 0 0  J UG/L 32259 NV 
694 -G-W007-03 694GW00703 Water 12 /18 /97  1 . 0 0 0 0  3 UG/L 32259 NV 
694-H-WO07-03 694kIW00703 Water 12 /18 /97  4 . O O O O  J UG/L 32259 NV 
GDK-G-WCLT-03 GDKGWCL103 W a t e r 1 2 / 1 7 / 9 7  5.0000 UG/L 32259 NV 

*** End of Report *** 

.: 

:: 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2911-00002 - CHARLESTON ZONE K (GROUNDWATER) Time: 10:13 

Samples by Chemical Report 
117-81-7 - bis(2-~thylhexy1)phthaLate (BEHP) 

>= 1.0000 for UG/L - H i t s  Only 

Szmp3e ZD Wt. Or&$+ TD 'firXss Date rte~lu2t Vffeua9 Units 3DQ # 

166 -G-W001-04 166GW00104 Water 10/22/97 2.0000 J uG/L 8403 VAL 
694-G-W003-03 694GW00303 Water 12/17/97 2.0000 JB UG/L 32259 VAL 
694-G-WOOS-03 694GW00503 Water 12/18/97 2 .OOOO JB UG/L 32259 VAL 
694-H-W007-03 694HW00703 Water 12/18/97 1.0000 JB UG/L 32259 VAL 
GDK-G-W001-04 RE GDKGW00104 Water 10/21/97 1.0000 J UG/L 8403 VAL 
GDK-G-WCL1-03 GDKGWCL103 Water 12/17/97 36.0000 B UG/L 32259 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2912-00001 - CHARLESTON ZONE L-A DPT (SOIL & WATER) Time: 10:41 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Hits Only 

Sample ZD Bxt. Or&$#+ 3x3 B Bate Thaltlt. VQua;f Wdca SIX 3 

037-G-P001-A1 037GP001Al Water 05/20/97 8.8700 J UG/L 520971 

037-S-P002-A1 037SP002A1 Soil 05/19/97 48 -3000 UG/KG 51997s 

037-G-P002-A1 037GP002A1 Water 05/20/97 5.5000 UG/L 520971 
037-S-P003-A1 037SP003A1 Soil 05/19/97 8.2000 UG/KG 519978 

037-G-P003-A1 037GP003A1 Water 05/20/97 10.1000 UG/L 520971 
037-G-PO04 -A1 037GP004Al water 05/27/97 5.2900 UG/L 527971 

037-S-P005-A1 037SP005A1 Soil 05/19/97 23.0000 UG/KG 51997s 

037-G-P005-Al. 037GP005Al Water 05/20/97 7.6900 J UG/KG 52097W 

037-G-P006-A1 037GP006A1 Water 05/20/97 43.4000 UG/L 520971 

037-5-P007-A1 037SP007A1 Soil 05/21/97 11.6000 UG/KG 521975 

037-G-P008-A1 037GPOOBAl Water 05/20/97 26.5000 UG/KG 520971 

037-G-P009-A1 037GP009Al Water 05/20/97 19,1000 UG/KG 52097W 
037--G-~010-~1 037GP010Al Water 05/20/97 253.0000 UG/L 520971 
037 -G-PO11 -A1 037GPO1IAl Water 05120f97 8.2000 J UG/KG 52097W 
037 -G-PO12 -A1 037GP012Al Water 05/20/97 17.3000 UG/KG 52097W 
037-G-P015-A1 037GP015A1 Water 0 5 / 2 0 f 9 7  37. 8000 UG/KG 520978 
037-G-POl6-A1 037GP016A1 Water 05/20/97 5.2800 J UG/KG 52097W 

*** End of Report *** 





VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00003 - CILARLESTON ZONE L-C DPT ( S O I L  & WATER) Time: 10:42 

Samples by chemical Report 
67-64-1 - Acetone 

I >= 1.0000 for All concentration Units - Hits Only 

Sample XI2 a t .  O r i s .  ID Type Date ResuLt: VQuaX Unica SDG # 

Soil 05/22/97 
Soil 05/22/97 
Soil 05/23/97 
Soil 05/23/97 
Soil 05/22/97 
Soil 06/03/97 
Soil 05/23/97 
Soil 05/23/97 
Soil 05/23/97 
Soil 05/23/97 
Soil 05/23/97 
Soil 05/23/97 
Soil 06/03/97 
Soil 05/27/97 
Water 05/28/97 
Water 12/17/97 
Water 05/28/97 
Water 05/28 /97 
Water 05/28/97 
Water 05/28/97 
Water 05/28/97 
Water 05/28/97 
Soil 05/27/97 
Soil 08/08/97 

1 * ** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2912-00004 - CHARLESTON ZONE L-E DPT (SOIL & WATER) Time: 10:43  

Samples by Chemical Report 
67-64-1 - Acetone 

r= 1.0000 for All concentration units - Hits Only 

- . , .  

8amp9e ZD &kt x Qrk$, PB '32ypie ~ C E J  3bauZt VQua;f, Urlits HX3 # 

037-S-P001-El 037SP001El Soil 05/28/97 45.1000 UG/KG 528979 
037-S-PO02 -El 037SP002El Soil 05/29/97 424 .OOOO W/KG 529978 

037-S-Poll-El 037SPOllEl Soil 07/08/97 77.4000 UG/KG 7897s 
037-S-P012-El 037SP012EZ Soil 07/08/97 77.5000 UG/KG 78979 
037-S-P015-El 037SP015El Soil 07/08/97 22.4000 UG/KG 7897s 
699-S-POO3-El 699SP003E1 Soil 07/08/97 39 .lo00 UG/KG 7897s 
699-S-P004-El 699SPO04El Soil 07/08/97 11.7000 UG/KG 7897s 
699-S-P006-El 699SP006El Soil 07/09/97 41.5000 UG/KG 79979 
699-S-P008-El 699SP008E1 Soil 07/08/97 26.9000 UG/KG 78975 
699-S-P009-El 699SP009El Soil 07/08/97 19.6000 UGfKG 7897s 
699-S-P010-El 699SP010E1 Soil 07/09/97 55.9000 UG/KG 79978 
699-G-Poll-E2 699GPOllE2 Water12/29f97 3 .OOOO J UG/L 32335 
699--s-~016-~1 699SP016El Soil 07/09/97 19.6000 UG/KG 79978 
699-G-P087-El 699GPO87El Water 08/06/97 118.0000 UG/L 8697W 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2912-00005 - CHARLESTON ZONE L-F DpT (SOIL & WATER) Time: 10:44 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for All concentration Units - Hits Only 

smt#;le xn mt A arig+ r~ WB tsca r;tjesu;lt: v-3 ' tmftB ma a 

037-G-P001-F1 037GP001F1 Water 05/29/97 65.8000 UG/L 529971 
037-S-P002-F1 037SP002Pl S a i l  05/29/97 12 -9000 UG/KG 529978 

037 -G-P002-F1 037GP002Fl Water 05/29/97 5.6300 UG/L 529971 
037-G-P002-F2 037GP002F2 Water 12/30/97 2 .OOOO 3 UG/L 32335 
037-G-P003-F1 037GP003Fl Water 05/29/97 7.0300 UG/L 52997W 
037-S-POO4-F1 037SPOOBPl Soil 05./29/97 13 -5000 UG/KG 52997s 
037-G-P006-F2 037GP006F2 Water 12/30/97 6.0000 UG/L 32335 
037-G-P006-F5 037GP006F5 Water 12/30/97 7.0000 UG/L 32335 
037-G-P012-F4 037GP012F4 Water12/18/97 150.0000 UG/L 32275 
037-S-POl3-F1 037SP013Fl Soil 05/29/97 77.1000 UGfKG 52997s 
037-S-P014-F1 037SP014F1 Soil 05/29/97 5.3700 UG/KG 52997s 
037-S-POl6-F1 037SP016Fl Soil 06/03/97 3545.0000 UG/KG 63979 
0 3 f - ~ - ~ 0 1 7 - ~ 1  037SP017Fl Soil 05/31/97 5.1500 UG/L 53197s 
037-S-POl8-F1 037SP018Fl Soil 06#04/97 52,5000 UG/KG 64975 
037-S-P020-Fl 037SPO2OPl Soil 06/04/97 451.0000 UG/KG 6497s 
037-S-PO22-F1 037SP022Fl Soil 06/09/97 231.0000 UG/KG 69975 
037-S-PO23-F1 037SP023F1 Soil 06/09/97 208.0000 UG/KG 69973 
037-S-PO24-P1 037SP024Fl Soil 06/09/97 165.0000 UG/KG 69978 
037-S-P025-F1 037SP025Fl Soil 06/12/97 142.0000 UG/KG 612975 
'37-S-P026-F1 037SP026Fl Soil 06/12/97 211.0000 UG/KG 612975 
37-S-P028-F1 037SP028Fl Soil 06/10/97 98 -4000 UG/KG 61097s 
037-S-P031-F1 037SP031Pl Soil 06/11/97 33 -4000 UG/KG 61197s 
037-S-P032-F1 037SP032F1 Soil 06/12/97 195.0000 UG/KG 612978 
037-S-P038-F1 03 7SP038F1 Soil 06/12/97 358.0000 UG/KG 61297s 
037-S-P040-F1 037SP04 OF1 Soil 06/13/97 22.4000 UG/KG 613975 
037-S-P041-PI 037SPO41Pl Soil 06/16/97 16.0000 m / K G  616975 
037-S-P042-F1 037SPO42Fl Soil 06/16/97 16.4000 UG/KG 616978 
037-S-P043-F1 037SP043F1 Soil 06/16/97 25.8000 UG/KG 61697s 
037-S-P044-FI 037SP044Fl Soil 06/16/97 104.0000 UG/KG 61697s 
699-S-P003-F1 699SP003Fl Soil 06/12/97 63.3000 W / K G  612978 
699-S-P005-F1 699SP005F1 Soil 06/12/97 67 -2000 UG/KG 612979 
699-S-P006-F1 699SPOO6Fl Soil 06/11/97 30.6000 UG/KG 61197.5 
699-S-POO7-F1 699SP007F1 Soil 06/11/97 11.6000 UG/KG 611975 
699-G-P007-P5 699GP007F5 Watex 12/17/97 18.0000 UG/L 32275 
699-S-P027-F1 699SPO27F1 Soil 08/11/97 121.0000 UG/KG 811978 

*** End of Report *** 

I 



WHEW-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00006 - ~WAFCLESTON ZONE L-G DPT (SOIL & WATER) Time: 10:45 
Samples by chemical Report 

67-64-1 - Acetone 
>= 1.0000 for All concentration unit6 - H i t s  Only 

Sample XD Ext . brig, TD Type f t a t m  RmluLt V g a S  Units SQG 4k 

037-S-P001-G1 037SP001Gl Soil 06/10/97 155.0000 UG/KG 61097s 
037-S-P008-G1 037SP008G1 Soil 06/13/97 87.1000 UG/KG 61397s 
037-S-P010-GI 03 7SP010G1 Soil  06/14/97 26.2000 UG/KG 61497s 
037-S-P012-GI 037SP012Gl Soil  06/14/97 5 1.9000 UG/KG 61497s 
037-G-Po12 -G2 037GP012G2 Water 12/30/97 6.0000 UG/L 32335 
037-S-P014-G1 037SP014G1 Soil 06/14/97 26.1000 m / K G  614975 
037-S-P016-G1 037SP016Gl Soil  06/16/97 12.7000 UG/KG 616975 
037-S-P017-GI 037SP017Gl Soil  06/17/97 326.0000 UG/KG 617978 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00006 - C W E S T O N  ZONE L-G DPT (SOIL & WATER) Time: 10:46 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

I 
>= 1.0000 for All concentration units - Hits Only 

I 

Sample XO Ext . Uxig. TD 'Pype Date Result: V W 3  Units SRG tC 





VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/96 2912-00009 - CHARLESTON ZONE L-A SOIL Time: 20167 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for UG/KG - Hits Only 
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504-S-B006-A2 504SB006A2 Soil 07/17/97 8.0000 J UG/KG 30147 VAL 
504-S-B007-A2 504SB007A2 Soil 07/17/97 14.0000 J UG/KG 30147 VAL 
504-S-8008-A2 504S8008A2 Soil 07/17/97 20.0000 J UG/KG 30147 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00009 - CHARLESTON ZONE L-A SOIL T i m e :  10:48 

Samples by Chemical ~eport  
117-81-7 - bis(2-~thy1hexyl)~hthalate (BEHP) 

I >= 1.0000 for UG/KG - Flits Only 

Sample Za Ext. Or$$. TD Z'ypls Date Result VQuaS. Units SDG # - I 
504 -S-B002-A2 504SB002A2 Soil 07/17/97 110.0000 J UG/KG 30147 VAL 
504-S-B006-A1 504SB006A1 Soil 07/17/97 71.0000 J UGJKG 30147 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00010 - CHARLESTON ZONE L - B  SOIL Time: 10:&8 

Samples by chemical Report 
67-64-1 - Acetone 

I >= 1.0000 for UG/KG - H i t s  O n l y  

Sample f D  Bxt. Qrig. XD TyPe Date Result VQual, Uaita 9DG # I 
504 -S -BOO4 -B2 504SB004B2 Soil 07/16/97 10.0000 J uG/KG 30147 I 

*** E n d  of Report *** 



E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2912-00011 - CHARLESTON ZONE L-c SOIL Time: 10:49 

Samples by Chemical Report 
67-64-1 - Acetone 

s= 1.0000 for UG/KG - Hits Only 

Sample, ZD Ext . O r i g .  3D 'fLps Date Re~ult: V M l ,  Units # 

504-S-B017-C2 504SBO17C2 Soil 07/11/97 16.0000 J UG/KG 30039 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00011 - CHARLESTON ZONE: L-C SOIL Time: 10:69 

Samples by Chemical ~ e p o r t  
117-81-7 - bis(2-~thylhexy1)phthalate (BEHP) 

I >= 1.0000 for UG/KG - Hits Only 

Sample ID Ext , O r i $ .  XI3 'Qps Pate Ibsulr VQuaf Units at3 .ff 

037-S-B001-C1 037SBOOlCl Soil 05/20/97 120.0000 J UG/KG 29438 VAL 

037-5-B002-C1 037SB002Cl Soil 05/20/97 290.0000 J UG/KG 29438 VAL 
504-S-B017-C1 50QSB017C1 Soil 07/11/97 14.0000 J UG/KG 30039 VAL 
504-S-B018-C1 504SBO18Cl Soil 07/11/97 21.0000 J UG/KG 30039 VAL 

"* End of Report *** 



VCHEH-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00012 - CHARLESTON ZONE L-E SOIL Time: 10:50 

Samples by Chemical Report 
117-81-7 - bis (2 - ~ t h y l h e x y l )  ~hthalate (BEHP) 

I >= 1.0000 for UG/KG - Hits Only 

Sample ID Eut, Qrig. TD Type Date Re@ult V-3. Units 9DG # 

037-S-B007-El 037SB007El Soil 06/07/97 82.0000 J UG/KG 29634 VAL 
037-5-B008-El 037SB008EL Soil 06/09/97 920.0000 UG/KG 29634 VAL 
037-S-B008-E2 037SB008E2 Soil 06/09/97 540.0000 J UG/KG 29634 VAL 
037-S-B009-El 037SB009El Soil 05/20/97 83.9000 J UG/KG 29438 VAL 
504-S-BOO6-E2 504SB006E2 Soil 07/09/97 460.0000 UG/KG 29996 VAL 
504-S-B007-El 504SB00761 Soil 07/09/97 120.0000 J UG/KG 29996 VAL 

*** End of Report *** 



- - - 
E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2912-00013 - CHARLESTON ZONE L-F SOIL Time: 10:50 

Samples by Chemical Report 
67-64-1 - Acetone 

>= 1.0000 for UG/KG - H i t s  O n l y  

504-S-B003-F1 504SB003F1 Soil 07/01/97 460.0000 DJ UG/KG 29888 VAL 
504-S-B004-F1 504SB004Fl Soil 07/01/93 21.0000 R UG/KG 29888 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00013 - CHARLESTON ZONE L-F SOIL Time: 10:51 

Samples by Chemical Report 
75-09-2 - Methylene chloride 

I 
>= 1.0000 for UG/KG -  its Only 

Sample f;a Ejct, O r i g ,  TD Type Date Result VQual. Units Sm f )  

I 
504 -S -BOO4 -F1 504SB004Fl Soil 07/01/97 

*** End of Report *** 

23.0000 R uG/KG 29888 VAL 1 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page : 1 

02/02/98 2912-00013 - CHARLESTON ZONE L-F SOIL Time: 10:51 

Samples by Chemical Report 
117-81-7 - bis(2-~th~lhexy1)phthalate (BEHP) 

I >= 1.0000 for uG/KG - Hits Only 

504-S-B006-F1 504SB006F1 Soil 07/02/97 49.0000 J UG/KG 29888 VAL 
504-S-B009-F1 504SB009Fl Soil 07/02 197 49.0000 J W / K G  29888 VAL 
504-S-B010-F1 504SBOIOFl Soil 07/02/97 87.0000 J UG/KG 29888 VAL 
504 -S-BOLO-F2 504SB010F2 Soil 07/02/97 71.0000 J UG/KG 29888 VAL 
504-S-Boll-F1 504SBOllFl Soil 07/02/97 420.0000 J UG/KG 29888 VAL 
504 -S-3011 -F2 504SBOllF2 Soil 07/02/97 72.0000 J UG/KG 29888 VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00014 - CHARLESTON ZONE L-G SOIL Time: 10:52 

Samples by Chemical Report 
117-81-7 - bis(2-~thy1hexyl)~hthalate (BEHP) 

I >= 1.0000 for UG/KG -  its Only 

Sample ZD Ext . Clrig. ID Type Date Keault VQual, Unite SDCt 9 I 
037-S-B002-G2 037SB002G2 Soil 06/10/97 49.0000 J UG/KG 29659 VAL 
037-S-B005-G1 037SB005Gl Soil 05/16/97 40.0000 J W / K G  29399 VAL 
037-S-B005-G2 037SB005G2 Soil 05/16/97 140.0000 J UG/KG 29399 VAL 
037-S-Boll-G2 037SBOllG2 Soil 06/11/97 100.0000 J UGJKG 29676 VAL 

*** End of Report +*+ 



VCHEH-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 
02/02/98 2 9 1 2 - 0 0 0 1 5  - CHARLESTON ZONE L-H SOIL T i m e :  10:52 

Samples by Chemical ~eport 
67-64-1 - Acetone 

I >= 1 . 0 0 0 0  for UG/KG - Hits Only 

Sample I f )  k t .  arig, lD Type Date a a u l t  V-1 Units SDG 3f 
1 

Soil 
Soil 
Soi 1 
Soil 
Soi 1 
Soil  
Soi 1 
S o i l  
Soil 
Soil 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00015 - CHARLESTON ZONE L-H SOIL  Time: 10:53 

Samples by chemical Report 
75-09-2 - Methylene chloride 

I >= 1.0000 for uG/KG - Hit& Only 

Sample Za Ext, acig, ZD Type h t s  Result V-2 Units SDG # 1 I 037-S-B004-H2 037SB004H2 Soil 06/04/97 2.0000 J UG/KG 29593 I 
*** End of Report *** 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

02/02/98 2912-00015 - CHARLESTON ZONE L-H SOIL Time: 10:53 
Samples by Chemical Report 

117-81-7 - b i s  (2-~th~lhexyl) phthalate (BERP) 

I 
>= 1.0000 for UG/KG - Hits Only 

-. 
Srunpla 323 k t ,  QrA$. TD 'XSfpe Date Rerirulr; VQwL Units St3 # 

037-S-B012-H1 037SB012Hl S o i l  06/05/97 1600.0000 UG/KG 29607 VAL 
037-S-B015-HI 037SB015Bl soil 05/16/97 47.0000 J UO/KG 29399 VAL 
037-S-B015-H2 037SB015H2 S o i l  05/16/97 61.0000 3 UG/KG 29399 VAL 
037-C-B020-HI 037CB020Hl S o i l  05/19/97 44 .OOOO 3 UG/KG 29399 VAL 

I *** End of Report *** I 



VCHEM-R E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page : 1 

02/02/98 2906-00002 - CHARLESTON ZONE F GW (ONLY) Time: 09:51 

Samples by chemical Report 
75-09-2 -  ethylene chloride 

>= 1.0000 for uG/L - Hits Only 
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607-G-W006-02 607GW00602 Water 05/01/97 1.0000 J UG/L 29230 VAL 
GDF-G-W001-01 GDFGWOOlOl Water 11/07/96 3.0000 J / 27502 VAL 

*** End of Report *** 



- - 

E N V I R O N M E N T A L  S A F E T Y  & D E S I G N S  Page: 1 

2906-00002 - CHARLESTON ZONE F GW (ONLY) Time: 09:52 

Samples by Chemical Report 
117-83-7 - bis(2-~thy1hexyl)phthalate (BEHP) 

>= 1.0000 for uG/L - Hits Only 

Sample Z f )  Ext. Orig, ra Typs Pace ResuXt: YQmZ Units SrXi iS 
_I , 
GDE-G-W009-01 GDEGW00901 Water 04/04/96 2.0000 J UG/L 25153 VAL 
GDE-G-W009-02 GDEGW00902 Water 07/19/96 10.0000 J UG/L 26356 VAL 
GDE-G-W09D-01 GDEGWOSDOl Water 04/05/96 1.0000 J UG/L 25153 VAL 
GDE-G-WO9D-02 GDEGW09D02 Water 07/19/96 5.0000 J UG/L 26356 VAL 
GDF-G-W001-04 GDFGW00104 Water 11/24/97 10.0000 R UG/L 31911 VAL 
GEL-G-W014-03 GELGW01401 Water 11./12/96 40000.0000 J UG/L 27598 VAL 
GEL-G-W014-03 GELGW01403 Water 08/27/97 75.0000 J UG/L 30761 VAZ, 

*** End of Report *** 



ATTACHMENT B 



- . . . . - . . . \ 1 

Fisher Scienfific Company cehlficaie of Analysis 

Chomlcal Manufachrring Dlvisian 

I Reagent Lane 
Fair Lawn, NJ 0741 0 
Phone: (201 ) 796-7100 Fax (201) 796-1329 

c a t u ~ ~  w m s r  ~m - -I uipn aa l a lomi  wg. olr . iom-i 
-. ... 

Lot Number I sa* D A S ? O . . B ~ & ~ L B ~ .  
a .. . - 
2"PFtoPANbL 

-. . .-. 
T h i ~  Is to certlfy that units d the above m t k n d  kt nurnbw were tested and found to comply with the 
specifitations ot the grsde listed. The following are the a& analytical results obtained: 

-. .. 

.- . 
PASS 

I I Lab Manager Fair bh 

Note: The data listed is velid hr all package sizes of thi8 lot Of produd, axpressed 8s a extension of the catalog 
number listrtd above. If them am any question8 wlm rhls mWcats, please call ~ h e t n b l  S e r v b  et (800) 227+701 



U G I  A U I  o u  V O .  O Y  I AA O I T ~ O U I G ~ O  I I L I I ~  I L ~ : Y Y  lja L I - +  b~lnn~f io l  ULI 

EOO'd 9689 'ON M/XL 9T: 60 86/01/20 

Analytical Report 

LOT NUMBER QUANTITY BULK PART NO. BULK U)T NO. 

VENDOR LQT 

Color (APWA) 10 Maximum 

% W r  (Cu) 0.1 ppm Maximum 

Description Qear, Colorless Liquid 

Heavy Metals (as Pb) 1 ppm Maximum 

Idcntifieali nn Pass TcsL 

hx.m IW 0.1 pprn Maximq 

Nickel (Ni) 0.1 ppm Maximum 

Solubility in Water 

TiiratabIc Atid w Base 

Water (Hg) 0.015% Ma~rimum 

Not more than 0.002% each d 
Propionaldehyde or astone 

A) Run infrared spectral scan of the sample in NaCL ceH bath 0.025 mm). The sample should coincide with Aldrich 
I . R 3  - 708. 

B) The refractive inclex of the sample at 2SPC should be from 1.3740 - 1.3760. 



Analytical Reprt(mntd) 
Msher Scientific Co. 



U L I  I V I  o u  Y O -  u o  1 AA d l - J J U I J O J  11finnl L ~ I I Y  ljol 7 - 7  ~ L L A I \ L C I Q I  UI- 

S D O ' d  963SS0N X~I/XI 91 : 60 86/01/20 

Specifications & Analytical Methods Sheet 

Fisher MentSllc Company Page 1 of3 

A520 I 2-Pmpanol, Low Water, ACS 

BULK PART NO. 

NO. EFFECTIVE DATE SUIPEMEDES 

4/23/97 9/15/94 

Product Developement 
t i i c  a A w e u r v E m m  

REQUIREMErn: 
............................................... Assay .99.5% (CH3)J2HOH Minimum 

Color (APHA) ......................................... 10 Maximum 
Copper (Cu) ........................................... 0.1 ppm Maximum 

............................................ Description Clear,mlorlessLiquid 
................................... Heavy Metab (a$ Pb) . I .  ppm Maximum 

.......................................... Identification Pass Test 
Iron (Fe) .............................................. 0.1 ppm Maximum 

........................................... Nickel (Ni) .OIL  p p  Maximum 
............................... Residue &r Evaporation .0.001% Maximum 

...................................... Solubility in Water Pass Test 
................................. 'i*lir+tabio Add or Base .0.0001 me& Maximum 

.......................................... Watcr(&O) .0.015% Maximum 
................................... Carbony1 Compunds Not more than 0.002% each of 

Propionaldehyde or acetone 
m: 
Follow the methods and procedures as detailed in the latest edition and supplcrnent (if any) of the American 
Chemi-1 Society publication "Reagent Chemicals". The current editlon/supplernent is detailed in an addendum 
to Pishcr SOP 81. 

ADDI[TIONS/CHANGES TO TESTING LISTED ABOVE: 

ASSAY - Analyze by gas chromatography using the following pametera. 

Instrument 
D c t c d o r  
Injector 
Helium Make-up Flow 

: Varian 3500 or HP 5890 
: marno Ionizetion 
: Capillary with Split Liner 
: As required 



Column 
Column Dimonsiiionu 
FiIm Thickna 
Injector Temp 
Detector Temp 
Oven Temp Initial 

Initial Tiine 
Program Rate 
Final Temp 
Final Time 

Linear Vtfmley at 2-C 
Split Ratio 
Detector Range 
Attciluatlon 
S/N Ratio 
Arca Reject 
amspeed 
Injection Volume 

: Dl31 (J&W Scientific) or Equivalent 
: 30 M x 0.53 mm IS. 
: 5.0 micron 
: 25OpC 
: 2mpc 
: 40pC 
: 15 min 
: 1.OpCImin 
: 220pc 
: 2 min 
: 15 * 1 W s e c  
: 1O:l  
: 10 
: 1 
: 3 
: 10 
: 1 cwmin 
: 1 p1 

The approximate retention time of ZPropanol is 5.9 minutes. Cortea for Water content. 

S P L U T I O U  - Evaporate 320 ml (250 gram) of sample to dryness on a steam bath. Add 3 rnl of Nitric Acid, 
and digest for 2 minutes on a steam bath. Trmshr the sotution to the flask dilute to the 25 ml mark ( 1  ml = LO 
gram). This solution will bc used in the determination of Copper, Iron and Nickel. 

- Observe the absorption for Solution A on a suitable Atomic Absorption Sp~cttophutometcr at 324.8 
nrn using wtabkhad pararnetcrs. The absorption found should be less than that of a 1 ppm Coppcr (Cu) WnttOl. 

Dl!,= - Deterrninc thc density of the sample at ZSPC on a suitablc dcnsity mcter. 

- Obscrvt the absorption of Solution A on a suitablc Atomic Absorption Spcctmphntomcter at 248.3 nm 
udng established parameters. The absorption found should be less than that of a f ppm Iron (Ft) control. 

fl- - Observe the absorption of Solution A on a suitable Atomic Absor@un Spcctrophommcter at 232.0 
nm using established parameters. The absorption found should be 1e.w than that of a 1 ppm Nickel (Ni) control. 
-. Analyze the sample by pdarography using the following parameters. 

hstnmtnt r Metrohm Polartcord Model 626 
Mode : DP 
Pulse Amplitude (VhVCml) :lo0 
scan Range (I&) ;lo W m m  
Drop Tim@ dn,p/scc) :1 
Sweep Rate (T dmp/scc) :-2 



SGMS (eontd) 
Fisher Sdentiffc 43. 

Deweation Time : 10 minutes with helium or nitrogen 

Procedure: To S.O g (6.4 rnl) of sample in cach of two SO ml volumetric flasks, add 10.0 rnl of pH 6 5  buffer' , 
2.0 ml of 2%; hydrazinc sulfate mtutJon and four bops of 0.2% TX-1WZ. To one of the flask, add 2.0 ml of 
0.05 rng/rnl standard) mnteiniiy acetone & pmpianaldchydc.(samplc plus standzkd mixture) Dilutc cach to 
volume with wser  and mix. Transfer a portion of rbe sample mixture into the cell, deareatc and r-fd the 
polafigram from -0.W to -1.6V vs. SCE. Repeat with the sample plus standard mixture. The approximate 
pcak potential for hydrazone of known carbony1 compounds arc: acetone - 1.3V: propionaldehyde -1.2V. 

Thc peak height for the sample should not be greater than one-half of the peak height for the sample plus 
standard. 

m V Y  MFTALS - Evaporate 25.6 ml(20 gram) of samplc in a beaker on the steam bath. Add 1 m1 of 1 N 
Acetic Acid and 5 rnl of Water, and digest on the steam bath for 3 minutes. Add W ml of Water to the beaker 
and adjust the pH to benveca 3 and 4 on a suitable pH meter, with either I N Acetic Acid or dilutc Ammonium 
Hydroxide. T d r  the sotution to a Nessler tube, dilute to 40 mi, atrd add ]I 0 m1 of Hydrogen Sulfide Water. 
The color dcvdaped in the sample tube should be less than a 0.02 mg Lead (Pb) control, and had 1Q ml of 
Hydrogen sulfide water added to it. 

m E R  - Analyze by ACS method using 50.0 rnl(39.7 gram) of sample. 

Pi-I-ie 10.0 g of anhydwo di- eodiurn phvziph.1~ (NazHROS urd 3 0 5  g of citric 

add rncmohydra!~ h wakr and dilutc to 500 ml. 

'~vailable from Union Wbidc  Chcraicds & Plastia Inc 

3Stendud: Into a 100 m). vo lurn~ ic  flask add &out 90 ml of w a t ~ .  Pipet 0 . b ~  ml ar propionaldehyde 
and 0.64 ml of acctonu (A18) into thc flask and dilute to the mark with wettr (5 rng/ml slandards). Pipcl 1.0 mi of 
the 5 mdml Wdwd inlo a 100 ml volum~?rie flask and dilute to the mark with water C0.W m#ml standard). 



Fmdings regarding trace level methylene chloride 
and acetone contamination 

Prepared fo~cbarlie Vernoy, EnSafe 
February 9,1998 

Documentation concerning trace level methylene chloride and acetone contamination in a field 
investigation is very difficult to discover. Based on the review of many technical publications 
at several universities in St. Louis and extensive inquiries on the internet using five different 
databases for searches, Heartland ESI has not been able to discover evidence of prior papers 
concerning trace level contamination in the field. However, based on our extensive research, 
we have uncovered several documents which would support Ensafe's supposition that the 
concentrations of methylene chloride and acetone detected are fieldnaboratory contaminants. 

Methylene chloride, CAS 75-09-2, is most widely used by companies that produce paint 
strippers, which have been determined to be a major contributor of hawdous waste generation 
in the Department of Defense. In addition, other companies use methylene chloride to clean 
meoll surfaces. T h  the use of the strippers, it is plausible to ascertain that an uncertain 
amount of methylene chloride could randomly contaminate field samples without bias for 
quarterly monitoring. Methylene chloride is also categorized as a common laboratory 
contaminant that may be present in concentrations less than 25 pg/L or &Kg without being 
outside the technical acceptance criteria. Therefore, based on the presence of methylene 
chloride at the site in question as a component of paint strippers and cleaners and the allowable 
presence of~methylene chloride in 'blank? samples, aJ1 trace leveIs of methylene chloride, 
( < 100 ppb or < 10X methylene chloride CRQL) should be considered to be a field andor 
laboratory conbminant. 

The acetone, CAS 97-94-1, detected at the site can be attributed to the isopropanol utilized to 
decontaminate the sampling equipment. EnSafe used Fisher ACS grade isopropanol, which 
according to Ms. Deborah Hostetter, Senior Chemical Sales Specidist for Fisher Scientific, 
contains acetone as a coneaminant. Deionized @I) water rinses after the isopropanol 
decontamination is critical to insure that the isopropanol has been cleansed from the surface. 
After a field audit, EnSafe was tsstrucrd by the EPA to rinse the equipment with less Dl 
water. If the equipment was not properly decontaminated with enough DI water to completely 
rid the equipment of isopropanol, tram of acetone would be present in field samples (as 
noted). Therefor, dl trace acetone results ( < 100 ppb) can be attributed to the acetone 
contamination in the isopropanol. 
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Methylene chloride 
Introduction 

Methylene chloride, also known as dichloromethane, is a colorless liquid that has a mild sweet odor, 
evaporates very quickly, and will not easily bum. It is widely used as an industrial solvent and as a 
paint stripper. It can also be found in certain aerosol and pesticide products and is used in the 
manufacture of photographic film. Methylene chloride does not appear to occur naturally in the 
environment. It is made fiom methane gas or wood alcohol. Most of the methylene chloride released 
to the environment results from its use as an end product by various industries and the use of aerosol 
products and paint removers in the home. 

Fate and Transport 

Methylene chloride i s  mainly released to the environment in air and to a lesser extent in water and 
soil, due to industrial and consumer uses. Many chemical waste sites, including NPL sites, contain 
methylene chloride and these might act as additional sources of environmental contamination through 
spiIls, leaks, or evaporation. Because methylene chloride evaporates readily, most of it is released into 
the air. In air, it is broken down by sunlight and by reaction with other chemicals present in the air. 
About half of the methylene chloride disappears fiom air in 53-127 days. Although methylene chloride 
does not dissolve easily in water, small amounts may be found in some drinking water. Methylene 
chloride that is present in water is broken down slowly by reactions with other chemicals or by 
bacteria. Over 90 percent of the methylene chloride in the environment changes to carbon dioxide, 
which is non-toxic. It takes about 1 to 6 days for half the methylene chloride to break down in water. 
When methylene chloride is spilled on land, it attaches loosely to nearby sutface soil particles. It 
moves from the soil into the air. Some may also move into groundwater. We do not know how long it 
remains in soil. We do not expect methylene chloride to build up in plants or animals. 

Information excerpted fiom 

Toxiculogical Profile for Methylene chloride October 1991 Update 
Agency for Toxic Substances and Disease Registry 
United States Public Health Service 

Sites with Methylene chloride Contamination 

Contaminants List 
~colndiana Main Page 
Supefind Sites 
State Cleanuo Sites 



U L /  U S /  3 0  .LO. rrin J ~ ~ Y ~ U ~ J S J  

Solvent Substitution and Low VOC Cleaners 

w u u r  

Page 1 of 2 

PAClFIC NW POLLUTION PREVENTION RESOURCE CENTER 
POLLUTION PREVENTION RESEARCH PROJECTS DATABASE 

Project Title: Solvent Substitution and Low VOC Cleaners 

Date Last Updated: 11/96 

Project Summary: The use of current chemical paint strippers containing hazardous components such 
as phenols, methylene chloride and chromates, and paint removal operations at maintenance depots 
have been determined to be a major contributor to hazardous waste generation in the Department of 
Defense. Ln addition, OSHA regulations have also reduced the permissible exposure for methylene 
chloride from 400ppm to 50ppm, forcing users to make extensive changes in vendation and personal 
protection. The goal of this project is to iden* non-toxic low volatile organic compound-content 
cleaning solvents for use on Navy aircraft, weapons systems, and ground support equipment and to 
identify replacements for methylene chloride-based chemical paint strippers. VOCs such as methyl 
ethyl ketone (MEK) are released in various cleaning and degreasing applications within the 
Department of Defense. 

Solvent cleaners used by the DoD must be effective on a diverse combination of contaminants. This 
program will develop solvent blend formulations and aqueous cleaners which will be evaluated with 
laboratory performance and cleaning efficiency tests. The best materials will be hrther evaluated for 
perfomance, compatibility, vapor pressure, odor, evaporation rate, safety and cost. Enzyme cieaners, 
lubricant cieaners, low VOC solvent cleaners, and supercritical C02 cleaning methods will also be 
evaluated in this program. Optimized material will be service tested and transitioned to fleet use. 

Non-methylene chloride alternatives must exhibit workable performance characteristics while 
reducing the impact of stripper waste on disposal operations. Because there are so many Merent 
substrates, alloys and coatings systems currently used by the Navy, nun-hazardous paint removers will 
also have to be versatile. This program will iden@ the best alternatives for ambient coatings removal 
operations. Procedure efficiency, effects on substrate surface, hazardous waste generation and 
applicability will be investigated in order to determine the best procedure for Navy applications. The - 
best alternative material will be demonstrated and transitioned to fleet use through specification 
modification and design changes. This technology could also be transitioned to commercial 
aerospace, automotive,. and marine industries. 

03/97 Several biodegradable turbine engine cleaners have been evaluated and successfUlIy field tested. 
Non-Hap chemical strippers have also been evaluated and one promising candidate was successhlly 
field tested. An evaluation of the hydrogen embrittlement potential of these materials is currently in 
progress and must be completed before final implementation. 

A non-VOC aircraft exterior cleaner has been developed which exceeds the requirements of the 
current specdication. This product will proceed into the demonstmtion/validation phase in FY-96. 

A low-VOC wheel well degreaser has been developed, This product will proceed into the 
demonstration/validation phase during FY-96. 
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Project Keywords: solvents, chemical paint strippers, materials substitution, cleaners, VOCs, 
methylene chloride replacement 

Organizing Performing Research: US Navy, US Air Force 

Primary research Contact: 
Phil Bevilacqua 
Naval Air Warfire Center, Aircraft Division, Patuxent River 
4.3.4.1.0.0.4 MS-3 Bldg 2188 
Patuxent River, MD 20670-5340 
Phone: (30 1) 342-8056 
FAX; (301) 342-8062 
E-Mail: BEVTLACQUA-PHILIP%PAX5@MR.NAWCAD.NAVY.MIZ 

Date research Started/Completed: 6/92 - 3/97 

Publications Based on Research: none available 

Approximate Project Budget: $720,000 

Primary Project Funder: Strategic Environmental Research & Development Project (SERDP) 

Funder Contact: 
Dr: ,Robert Holst 
Program Manager for Compliance and Pollution Prevention 
SERDP Program Office 
901 North Stuart Street, Suite 303 
Arlington, VA 22203 
phone: (703) 696-2 125 
f8x: (703) 696-2 1 14 
e-mail: holstrw@cq.osd.mil 

P P R C h  Wbdr* M W .  RPP PPRC - - p m - -  

PPRC Home I What's New 1 Research Proiects Database 
RFP Clearinehouse ] PPRC Projects I PPRC Publications 
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OPPT Chemical F a c t  Sheet EPA 749-F-94-018 

CHEMICALS IN THE ENVIRONMENT: 
METHYLENE CHLORIDE ( D I C H L O R W T H A N E )  (CAS NO. 75-09-21 

prepared by 
OFFICE OF POLLUTION PREVENTION AND TOXICS 

U . S .  ENVIRONMENTAL PROTECTION AGENCY 
August 1994 

Chemicals can be released to the environment as a result of t h e i r  
manufacture, processing, and use.  The EPA has developed information 
summaries on selected chemicals to describe how you might be exposed to 
these chemicals, how exposure to then might affect you and the environment, 
what happens to them in the environment, who regulates them, and whom to 
contact for additional information. EPA is committed to reducing 
environmental releases of chemicals through source reduction and other 
practices that reduce creat ion of pollutants. 

WHAT IS METHYLEN3 CHLORIDE, HOW IS I T  USED, AND HOW MIGHT I: BE EXPOSED? 

Methylene chloride (also called dichloromethane) is a colorless, 
nonflammable liquid- It does not occur naturally but is produced i n  
large amounts (350  million pounds in 1992) by three companies i n  the 
United States. Recent US production of methylene chloride has declined 
(about 10% a year since 1986). US demand for methylene chloride is 
likely to continue to fall. The largest users. o f  methylene. chlufrlorfde arm 
companies t h a t  make paint sMppezss:  Foam makers use methylene chlor ide  
as a blowing agent. O t h e r  companies u it ta clem metal surface- 
Methylene chloride can also be added t o  aerosol sprays or used to ex trac t  
unwanted material from foods and beverages, such as coffee. 

Exposure to methylene chloride can occur in the workplace or in the 
environment following releases to air ,  water, land, or groundwater. 
Exposure can also occur when peaple use certa in  aerosol paint sprays and 
p a i n t  strippers. Methylene chloride enters the body when breathed in 
with contaminated air or when consumed with  contaminated food or water. 
It can also be absorbed through skin contac t .  I t  is not l i k e l y  to remain 
in the body due to its breakdown and removal. 

WHAT HAPPENS TO METHYLENE CHLORIDE IN THE ENVIRONMENT? 

Methylene chloride evaporates when exposed to air.  It dissolves 
when mixed with water, Most: direct releases of methylene chloride to the 
environment are to a i r .  Methylene chloride also evaporates from water 
and soil exposed to air. Once i n  air, it is expected to break down to 
other chemicals. Because it i s  a liquid that does not bind well t o  so i l ,  
methylene chloride that makes its way i n t o  the ground can move through 
the ground and enter groundwater. Plants and animals are not likely to 
store methylene chloride. 

HOW DOES METHYLENE CHLORIDE AFFECT HUMAN HEALTH AND THE ENVIRONMENT? 

Effects of methylene chloride on human health and the environment 
depend on how much methylene chloride is present and the length and 
frequency of exposure. Effects also depend on the health of a person o r  

0 
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the condition of the environment when exposure occurs. 

Breathing large amounts of methylene chloride for short periods of 
time adversely affects the human nervous system and the heart. Effects 
range from unsteadiness and numbness in fingers and toes t o  
unconscidusness and death. The heart has to work harder, and the blood 
carries less oxygen as the body breaks methylene chloride down to carbon 
monoxide. Direct contact with methylene chloride liquid or vapor 
irritates the s k i n  and the eyes. These effects are not likely to occur 
at levels of methylene chloride that are normal ly  found in the 
environment. 

Human health effects associated with breathing or otherwise 
consuming smaller amounts of methylene chloride over long periods of time 
are not known. Laboratory studies show that repeat exposure to methylene 
chloride causes kidney and liver damage and cancer in animals that  
breathe air or drink water contaminated with the chemical. Repeat 
exposure to methylene chloride may likewise cause cancer in humans. 

Methylene chlor ide  is not l i k e l y  to cause environmental harm at 
levels normally found in the environment. Reactions in air, although 
slow, tend to eliminate methylene chloride before it reaches the upper 
atmosphere in amounts sufficient to damage the ozone layer. 

WHAT EPA PROGRAM OFFICES REGULATE METHYLENE CHLORIDE, AND UNDER WHAT WWS 
IS IT REGULATED? 

EPA OFFICE W W  PHONE NUMBER 

Pollution Prevention Toxic Substances Control Act (202t 554-1404 
& Toxics Emergency Planning and Community 

Right-to-Know Act (EPCRA) 
Regulations (Sec. 313) (800) 535-0202 
Toxics Release Inventory data (202) 260-1531 

Air Clean Air Ilct (919) 541-0888 
Solid Waste ti Comprehensive Environmental 
Emergency Response Response, Compensation, and 

L i a b i l i t y  Act (Superfund) / 
Resource Conservation and Recovery 
Act / EPCRA (Sec. 31)4/311/312) (800) 535-0202 

Water Clean Water Act (202) 260-7588 
Safe Drinking Water A c t  (Drinking 

Water Standard: 0.005 m g / L )  (800) 426-4791  

A technical support document is available from the TSCA Assistance 
Information Service, (202) 554-1404. 

WHAT OTHER FEDERAL AGENCIES OR G R O W S  CAN I CONTACT FOR I N P O ~ T I O N  ON 
METHYLENE CHLORIDE? 

ACENCY/GROUP PHONE NUMBER 

Agency for Toxic Substances and Disease Registry 1404) 639-6000 
Rmerican Conference of Governmental Industrial 

Hygienists (513) 742-2020 
Consumer Product Safety Commission (301) 504-0994 
Food and Drug Administrat ion (301) 443-3170 
National Institute for Environmental Health Sciences 
(EnviroHealth   lea ring ha use) (8001 643-4794 

National Institute for Occupational Safety 
and Health (NIOSHI ( B O O )  356-4674 

Occupational Safety and Health Administration 
I 
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Methylene Chloride (CH2Cl2) Chemical 
Backgrounder 

Description: - 
Methylene chIoride (C.AS. 75-09-Z), also hown as dichloromethane @CM), is an organic solvent 
that looks like water and has a mild sweet odor. It is widely used as an industrial solvent and as a 
component in certain aerosol products such as coatings, paint removers, hair sprays, room 
deodorants, herbicides, and insecticides. Methylene chloride is also used in foam blowing of 
polyurethanes, metal degreasing, stripping and degreasing in the electronics industry, polycarbonate 
resin production, photographic film-base manufacturing, adhesive production, and numerous other 
solvent, cleaning, and thinning uses. It is also used occasionally as an extractant for caffeine, spices, 
and hops. 

Chemical and physical properties: 

Synonyms for methylene chloride are dichlorornethane; DCM, methane dichloride; methane, dichIoro 
(8CI and 9CI); methylene bichloride; and methylene dicfiloride. Trade names are Aerothene MM, 
Freon 30, Narkotil, R30, Solaesthiq and Solmethe. Methylene chloride is s volatile liquid with high 
lipid solubility and modest solubility in water. It evaporates very quickly. 

Health effects: 

Acute exposure to methylene chloride has been associated with impairment of the central nervous 
system, Iiver and kidney damage, respiratory tract initation, sluggishness, intoxication, 
lightheadedness, nausea, headache, tingling in limbs, unconscious-ness, and even death. Chronic 
exposure is associated with mild liver toxicity and memory loss. 

High leveIs of methylene chloride in the air can imtate the eyes, nose, and throat. Ifmethylene 
chloride gets on the s)un, it usually evaporates quickly and causes mild irritation. However, if trapped 
against the skin by gloves;shoes, or clothes, it can cause a bum. Ifmethylene chloride gets into the 
eyes, it may cause a severe but temporary eye initation. 

Epidemiological studies have not demonstrated a significant increase in cancer deaths in humans 
occupationally exposed to methylene chloride. 
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Populations downstream fkom methylene chioride production or use facilities may be at increased risk 
of exposure &om discharges into surfsce waters. Populations near hazardous waste sites should be 
considered at high exposure risk, especially if their drinking water supply is derived from local 
groundwater. People with compromised wdiovascular systems are considered to be more sensitive 
to methylene chloride exposure. 

Economics: 

Approximately 265,000 metric tons (583 million pounds) of methylene chloride were produced in the 
U.S. in 1983. In 1983, 20,000 metric tons (44 million pounds) of methyiene chloride were imported 
into the U.S.. and 33,000 metric tons (72 million pounds) were exported, making approximately 
252,000 metric tons (554 million pounds) available for U.S. consumptive use. 

Of the total U.S. production in 1983, 26.3 percent was used in aerosol products, and 23.8 percent in 
paint removal products. 

Producers of methyIene chloride in 1989 included Al-Don Chemicals, Avon, N.Y.; Chemical 
Dynamics Co., South PlaMeld, N.J.; Dow Chemical, Midland, Mich.; Hach Co., Ames, Iowa; LCP 
Chemicals and Plastics, Inc, Edison, N. J.; Mallinclgodt hc . ,  St. Louis, Mo.; Occidental Chemical 
Co., Dallas, Tx.; and Vulcan Chemicals, Bhmhgfiam, Ala. 

Regulation: 

The. Occupational Safety and Health Administration issues permissible exposure limits for methylene 
chloride in workplace air, the Federal Drug Administration regulates its use in cosmetics (a proposed 
ban is pending), and hi t s  its use in decaffeinated roasted coffee and instant cofffee. 

EPA offices overseeing reguIations and guidelines applicable to methylene chloride include the Office 
' -0fDrinking Water, the Ofice of Emergency and Remedial Response, the.OfEce of Solid Waste, the 
Office of Toxic Substances, and the Office of Pesticide Programs. 

Undw the Emergency Planning and Community Right-to-Know Act of 1986, releases of more than 
one pound of methylene chloride into the air, water or land must be reported annually and entered 
into the national Toxic Release Inventory (TRI) data base. 

Total air emissions of methylene chloride in the United States in 1987 were reported to total 1 12 
million pounds. Methylene chloride was released in 43 states - all but Alaska, Hawaii, Idaho, 
Montana, New Mexico, North Dakota, and Wyoming. The three states releasing the most methylene 
chloride were New York (13 -24 million pounds), Illinois (10.57 million), and Indiana (1 0.24 million). 

Return to Environmmt W r h  I EHC Ton Pave I EHC DirecCow I NSC Home I Comments 

Environmental Health Center 
A Division #the National Sale9 Council 

1025 Connecticut Avenue, NW, Suite 1200, Washington, DC 20036 
(202) 293-2270 (tel); (202) 293-0032 (fax) 



Chemical Backgrounders - Methylene Chloride 

@ National Safety Council 

July 1, 1997 1 Disclaimer/Policy 

Page 3 of 3 



/ Exhibit D Volatiles -- Section 12 
Quality Control 
Blank Analyses 

1: : 12.1.4 TechnAcal Acceptance Criteria for  Blank Analyses . .., 

' ' 12.1.4.1 All blanks m u s t  be analyzed an a GCIMS system meeting the BFB, 
i n i t i a l  calibration and continuing calibration technical 
acceptance criteria and at the frequency described in  Sect ion  
12.1.2. 

12.1.4.2 The percent recovezy o f  each of the system monitoring compounds i n  
a blank must be within t h e  acceptance wiadows  i n  Table  7 .  

12.1.4.3 The EICP area for each of the  internal  standards in a blank must 
be w i t h i n  the inclusive range o f  -50 .0  percent  and +100.0 percent 
of the response of the internal standards i n  the mast recent 
continuing ea l ibrr t ian  ana lys is .  

1 2 . 1 . 4 . 4  The r e t e n t i o n  time shift far each of  the i n t e r n a l  standards Ln a 
blank must be within f 0 . 5 0  minutes I30 seconds) of its retention 
time in the most recent contfndng callbratLon standard analysis. 

12.1.4.5 The concantrr t~on  of each target compaund found in the blank must 
be less than its CRQL l i s ted  in EKhfbit C ( V o l a t i l e s ) ,  except for 
mtthylsne chlorida which must be lass than 2.5 t-s its CRQL, and 
acetone and 2-butanone, which must be less  than 5 thus the CRQL. 

12-1.5 Corrective A c t i o n  for Blank Analyses 

12.1.5.1 It is the Coatractor * s ~cspansibility to ensure that method 
interfatenets caused by the contaminants in solvent, reagents, 
glassware. labaratory ais and other sample storage and proceasing - 
hardwase that lead to discteta artifacts and/or e l eva ted  base l ines  
i n  gas ch~ouIdt0granU be eliminated. If a Contractor's blanks (;;. . exceed the c r i t e r i a  i n  Section 12.1.4.5,  che Contractor must 
considec the analytical system t o  be out o t  control. The source 
of the contamination must be investigated and appropriate 
corrective-measucea. must be taken and documented before frzrthcr 
analysis proceeds. 

12.1-5-2 Any method blank or dstrsnaantblank that fails to meet the 
techaical acceptance criteria for blank analyses tugat bm 
ceanalyzed at: no additional coat  t o  the Agency. Furthermare, a l l  
samples, including MS/MSD samples, proecssed within the 12-hour 
period with a method blank or instrument blank that dots n o t  meet 
the technical acceptance criteria for blanks will require 
r e a n a l y s i s  a t  no addi t iona l  cost t o  the Agency. 

12.1.5.3 If the storage blank does n o t  meet the technical acceptance 
criteria for blank analyses in Sect ions 12.1.4.1 thsough 12.1.4.4, 
correct sys tem p ~ o b l t m r  and reanalyze the storage blank. If the 
s torage  blank does not meet the csiteria ia Section 12.1.4.5, 

7. reanalyze the storage blank to  determine whether the contamination 
occur~ed during storage or duxlng the analysis. If, upon 
reanalysis, the storage blank meets thr c d t c c f a  in ~ t c t f o a  
12.1.4.5, the problem accuzred during the analysis and the 
reanalyzed storage blank rasults must be reported. If upon 
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A, Rcuiew Itsrrz: Form I VOA  arm I L 0 7 .  Fonn 1V VOA F w  TYLW. chroautgams. 
p d q w m h a i o n n ~ ~ ~ f .  

The pmpxe  of labonroy ior fidd) blank vullris is to daamiar rbe -it- ad 
mlgnitudc of comrminuian taulcing fmm ilboraoq (or field) a&iria- The aimia for 
errlwriaa of blahs apply to my blank woiucd  u-ib the umplu (e.g.- mabad blaak 
W m e a r  blanks. trip blanks. ad equipment blmlcs). If ptublcms with ~ l y  blank uia, all 
assodud dam must be cvclully d u a t e d  to damnine whahet or 8ct that  b m inhercat 
variability in rhe dat;r. or if the problem is an iwhted a'eunmce not affecting other dau - 

C. CritcriP: - 
1.  No conuminunr should be found in Qe blurb.  

2 .  A mahod blmb uul.ysis musl be pafwmcd tfra thecalibration standards lad orace 
for cvcrjr 120our time p o d  binning  with the injeaion a r i  BfB. 

3- The merfiod blank musz he and>zd on each GCIMS system used ur d y z e  -la 
For uch  type of uu ly is .  i.e., unhrued purge tuucr ad rndium 1-d mil) aud 
hated puqe Qaw level soil). 

4. A -rage blank muse he prcpusd qmn receipt of rbe fba -la from au EbG, a d  
smrd with -la until uulysis, Tke storage blank ms be tnJ@ opcr pa 
SDG. 

5. An insmment blank must be and!zd aft- any hmplr that bas wna#sd iom fmm a 
given comwund 10 check that rfie blank is fret a i  ~nttdweace ana the s-wtua is not 
contaminated. 

D. Evaluation: 

I -  R w i w  Che r d t s  of dl &ad hlanb on the forarr and raw dau (chmmtagmm 
and guuniution rcpoia) to cvJuatt t)re presence of urga-and non-targa campauads 
in the hlaks. 

2. Vwitj. hat a mclhcd blank d y s i s  has been reponad per ammix. p= ancumtion 
- led. for uch 12-bour time period OH ,rr* GOKS s y s t u n  ussd to dp voluile 

samples. The reviewer can use the M&d Blank Summuy (Form IV VOA /Fom lV 
tm to identify the wmple assodated with u c h  mccbod blank. 



4. Vaify t k  the irrsowr;w b W  ianlyris has b a s  pdwmed followring any -It 
dyis w h a e  a mga d y r e ( s l  islaw r c p t d  tr high c o n c c a m f s i .  

I f  rbe qrp-t blrnb were mrr d w  with the frcpvcay dewibad in 01- 2.3. ud 
4. ud 5 rhea r).: dam rrvinrcr s h d d  use profarioud j u d p m  m deermine if rht 

sun;:lc shaJd be guzlifid. The reviewer may n o d  to aboin additiond 
infarmPwM fmm h e  Iabommq-. Tbe smution should be aotd for TPO adan.  

Adon rcgading unwiubie blank mdu depends on b e  cirnrrnnanca ud origin of the 
blurt, F*uve sample rcruirs shocld be rrporrd unlus rhc amamfation of rhe ompuad in 
the ample is I c u  b m  or equal to 10 tima (10%) rhe amount in any M d  for the common 
voldlt  'jabomory contaminanrs (mtthyknt chlcrridc acetone, and 2-bula~mt). or 5 tima 
(5x) tht m a  bt 0th- vddlc agcr wmpounds. In i ~ n n c c r  w h a  mre r)ua oat blank 
is Wd wilb a giwa sample, qualification shnuld be brscd upon a amparison with the 
-Cd blank having the higltm cmcemmMn of a conurninant, Tht results musc be 
uwcad by submaing auy blank d u e .  

Specific MjOm arc as foll3ws: 

1. If a volatile armpound is found m a blank bur Pi?t f a d  in rhc sample. ao aaba is 
ukeu. If the eonnmirufitr fatxi are wide ~rgcc  coqmmds (or imafaiag no+ 
urger e o m ~ )  a s i g n i f i c ~  c o m u s  above the CRQL. then this should be 
wedbtrnauiob 

Any vuluile eompouad d a d  in rhe -lc (orha drrn tbc ebmmou voladr 
I ~ y w u n ; n r m r ) , d u t w r L s o d e r e a a d i a n y ~ b W h q u J i f i o d X  
the sample c~ncmnuion is Icss than fiw rima (Sx) the b W  ammwmkm the 
Plumiaciaa limit &y a h  be dmtei. TyiicJly, the sample CRQL is dwatal TO 

cht a ~ ~ c m r a t i o n  found in &e sample. t h e  miever shnjd use profesional 
judgment ro durrminc if further elhation of the CRQL is rquired. For rhe 
wmmn voiacilc hbontoy rwn-inurtr. h e  rcrultt are qurlifiai hy & w i n g  the 
quuaiution limit m h e  eoncrmvion found in h e  sample *hen rht samplt 
conccmmion is l a  ban 10 times (10x1 rhe blank C O I I C C ~ ~ Q U ~ ~ .  

The reviewer should now that blank m y  m involge me s a c  weightt. wluma, or 
diluwa factors as b e  U d  -a. Time fadots mrrn be takm imo 
2onridcntion when applying h e  'fr' ad '?8rD critair sucb rbu a comp-riran of 
the toul m u n t  of contamination is mill!. d c .  
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Additiodly. I u e  aay be inr~aar arbem little or ao comm,imdon p r u u u  in 
the m o c h d  hlmkz. bur qrnlifiation of rht sample b dscmsd -. If rht 
~ d a ~ ~ r b c c o ~ i n w o n 5 ~ m  a s o u r c e ~ t h u r r b e ~ e .  
W I a  should qualify h e  daa. Co-n iaaodocsd ehmugh fiilmm wo  is 
w e e .  Altbaugh it is arr Jump @le to dctamiae. iasunea of &is 
ocPuring can k d e a d  d m  cormmham am found in rhe diluted sample rou l t  
~ I K  rrr &UR in cbe u n d i l d  sample resul: Sine both rerultr are not rowiwly 
w a d .  it may be imqmsible nr verify this source of sonuminuion. In rbk asc. 
the 'Sx' or '1Ux' rule m y  arn tpply: he urpa conrpxrd zhouid be , w e d  o 
not detsrsd. a d  an uphumon of h e  data grulificrtioa should be provided in l e  
60 m-iew w i v e .  

3. If gross conamhaion aisrs (i.c.. sawmd peak hy GCIMS!. dl remad 
abmpaunb in the associa sample should bc @ifid as unusable ( R )  due m 
imdm Tbia s b a ~ l d  be #xed for TPCl a d o n  if the f ~ w m i m i o r .  is n a p ~ s d  of 
hvhg an eHea on the sample rcwrlu. 

4. If iwrdiaue nurnbm of orhu urpa eompoundr are kund a low levels in the 
blaak(sl. it may hc indiativc of a pmhlaa and should be wed for l?O -a. 

5. Thesame considmion givm io rht urge! compounds sbould &u be givea- to 
TentYirrdy rdcmificb Cnmpnunds mCs). which are feud  in botb rbe wmple and 
d e d  blurk(sj. (See VOA So=tion XII for TIC piclaw&) 

6- If e o n t u n i m  are found m the maage blanks, the foltowhg a a i ~ ~  is rsarmmeadaf. 

a. The rrroeirrcd mahod blank data should be mriewad to d a a m k  if cbc 
contuninunts) ua* a h  press in tbt mabod b l m L  Y rhe lrvlylc wr;u 
preienca a wmpu?hlelcvd mthemuhodblm4 rhtnQemurccof the 
~ f i u m i M t i o a ~ k i a t h c ~ y r i c r l s y a a n d t h e ~ r o P m m n a r d c d  
for tbe makod blank arwld apply. 

I f t h e ~ y r e ~ m p r e r a n b ~ e m a b o d b l ; r a L . r b e o ~ t f ~ ~ o f  
cbfiurrtirutiun m y  k in the atwage ad dl associated vmpla should bt 
armidered for p i b l e  aosseontuaimion. 

b. If h e  storage blank wntains a volatile TCL eompadu) a a co-uation 
graer than h e  CRQL hen dl p m v e  nsulo for tbrlr earnpoundz(s) should 
be qualified wirb 'J'. If the c o w s w a t h  I d  in the blank is signifiunrly 
high. then positive sample raolrs my nguk m i o n  urd be qualifisd w;?! 
'R'. Nondacaed vnluile urga a~mpaunds rharld n a  quire qualific;itioo 
u d a r  chc abcromrrutioa is SO high that ir im- with the dyris of tbc 
aoadacn mrnpounds. 
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